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Transmission Characteristics of the
3Com ETHERLINK II NETWORK ADAPTER

Michael Georgiopoulos Yousuf Cheng-Hung Ma
Dept. of Electrical Dept. of Computer
Engineering Engineering

CAbstract
In this report, the transmission characteristics of the 3Com Etherlink
II adapter are examined. In particular, the transmission speed of the
adapter is investigated with data passed and without data passed
from host memory to the adapter buffer. Furthermore, experiments
are conducted to examine the capability of replacing an old packet,
submitted -to the adapter buffer, with a new packet from the host
memory, as well as the capability of stopping the transmission of a

packet already submitted to the network adapter. The primary
motivation of this investigation is to understand the behavior of the
3Com ETHERLINK H adapter in a simulation networking enviornment
under real time constraints.
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I

i.INTRODUCTIOk-MOTIVATION

The subject of this report is to understand the 3Com ETHERLINK II

adapter data transmission characteristics. The 3Com Etherlink Ii adapter is a

high performance network interface that links an IBM PC, XT, AT, PS/2 Model

25 or 30, or compatible pe -sonal computer to IEEE802.3 Ethernet networks. The

experiments conducted deal with the following items.

Experiments

1. Transmission speed of the adapter with data (packet) pass from remote memory

(host memory) to local memory (adapter buffer). The program TSTRX!.ASM was

used to achieve this goal.

2. Transmission speed ofthe adapter without data (packet) pass from remote

memory to local memory. To complete this task the program TSTRX2.ASM was

used.

3. The possibulty of stopping the transmission of a packet (data), already submitted

to the adapter. To perform this task the program TSTRX4.ASM was utilized.

4. The possibility of replacing an old packet (data), already submitted to the

adapter buffer, with a ,ew packet (data) from the host memory. Programs TSTRX6

and TSTRX7.ASM are used to achieve this goal.

The equilment used to conduct experiments 1-4 are i) two HP Vectra RS/20C

computers and ii) an HP 4972A LAN protocol analyzer. The motivation for ex-

periments 1 and 2 is to examine the maximum transmission speed capabilities of

a single network node (in this case the HP Vectra RS/20C). This information will

be useful when the time comes to overload a network of HPs in order to evalu-

ate, experimentally, the performance of the Ethernet protocol. The rationale of
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experiments 3 and 4 is that, in certain real-time applications, we want to have the

flexibility to replace old data with new data or stop a packet's transmission before

it is completed. This capability is beneficial in voice applications, where a new voice

packet (new data) replaces an unsuccessfully transmitted old packet (old data), or

in SIMNE]T applications where a new state update message (new data) replaces an

unsuccessfully transmitted old state update message (old data).

2. EXPERIMENTS 1 and 2

Experiment 1 examines the transmission speed characteristics of the adapter

when data is passed from the host memory to the adapter buffer. Data is passed

from the host memory on to the adapter buffer using DMA. The test environment is

set up to avoid uneccessary time delays due to program instructions, data generation

time and busy network cha nnel conditions. In particular, the following constraints

were imposed.

a. The data passed is a packet of fixed length.

b. The data generation time is zero.

c. The network channel is collision free (i.e., only one computer was allowed to send

data).

d. The program was shortened to eliminate uneccessary instructions.

The above conditions, a-d, allow us to measure more accurately the true trans-

mission speed of the adapter. Each time a packet is transmitted to the adapter a

transmission* command is issued .and the program gets into a waiting mode until

this packet is successfully transmitted. Three different packet lengths were tested

and statistical results from the HP LAN analyzer are reported in Tables 1-3. In
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the first three columns of Tables 1-3 the peak or average traffic generated by the

HP computer (with data pass from host memory to adapter buffer) is shown for

eight different experiment runs. The next two columns give us the total number of

packets (frames) and the total number of bytes generated by the HP for the eight

different runs. Finally, in the last column the average interarrival time between two

cosecutive packet transmissions by the HP is depicted.

Peak or Peak or Peak or Total Total Packet elapsed
Average % Ave. kbits/s Ave. fims/s Frames Bytes Time (usec.)

1 18.40 1,826 2,536 25,335 2.280E+6 420
2 18.40 1,826 2,536 25,341 2.281E+6 380
3 18.40 1,826 2,536 25,329 2.280E+6 390

4 18.40 1,826 2,536 25,330 2.280;+6 380
5 '18.40 1,826 2,536 25,348 2.281E+6 420
6 18.40 1,826 2,536 25,351 2.282E+6 380
7 18.40 1,826 2,536 25,347 2.281E+6 3808 18.40 1,826 2,536 25,355 2.282E+6 380
............................................................................

Ave. 18.40 1,826 2,536 25,342 2.281E+6 392.5

Table 1 Packet length 78 bytes

Peak or Peak or Peak or Total Total Packet elapsed
Average % Ave. kbits/s Ave. frms/s Frames Bytes Time (usec.)

1..31...2,114.......1,716......17,140.............................570.....
1 21.31 2,114 1,716 17,140 2.640E+6 570
2 21.31 2,114 1,716 17,156 2.642E+6 570
3 21.31 2,114 1,716 17,154 2.642E+6 570
4 21.31 2,114 1,716 17,157 2.642E+6 580
5 21.31 2,114 1,716 17,156 2.642E+6 580
6 21.31 2,114 1,716 17,148 2.641E+6 570
7 21.31 2,114 1,716 17,157 2.642E+6 580
8 21.31 2,114 1,716 17,146 2.640E+6 570

Ave. 21.31 2,114 1,716 17,152 2.641E+6 573.75

Table 2 Packet length 142 bytes
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I
Peak or Peak or Peak or Total Total Packet elapsed
Average S Ave. kbitsls Ave. fris/s Frames Bytes Time (usec.)

1 23.77 2,358 1,045 10,443 2.9457+6 960 -
2 23.77 2,358 1,045 10,447 2.946E+6 960
3 23.77 2,358 1.045 10,453, 2.948E+6 960
4 23.77 2,358 1,045 10,452 2.947E+6 960
5 23.77 2,358 1,045 10,444 2.945E+6 930
6 23.77 2,358 1,045 10,448 2.946E+6 960
7 23.77 2,358 1,045 10,447 2.946E+6 920
8 23.77 2,358 1,045 10,447 2.945E+6 920

---- -------------------------------------------------------------

Ave. 23.77 2,358 1,045 10,448 2.946E+6 946.25

Table 3 Packet length 270 bytes

Experiment 2 is similar with experiment 1 except that at at each transmission

time there is no data (packet) pass from the host memory to the adapter buffer;

instead the packet (data) resides in the adapter buffer and a transmission command

is issued to the adapter. For experiment 2, as in experiment 1, we wait until the

packet is successfully transmitted before a new transmission command is generated.

The readings from the network analyzer are reported in Tables 4- for various packet

lenght sizes. A comparison between Tables 1-3 and 4-6 shows the obvious fact that

the transmission speed of the adapter with no data pass from host memory to the

adapter is approximately twice its transmission speed when data pass from host

memory to network adapter is involved.

Peak or Peak or Peak or Total Total Packet elapsed
Average % Ave. kbits/s Ave. frms/s Frames Bytes Time (usec.)

35.86 3,558 4,942 49,426 4.448E+6 220
2 35.86 3,558 4,942 49,432 4.449E+6 200
3 35.87 3,559 4,943 49,421 4.448E+6 190
4 35.87 3,559 4,943 49,417 4.448E+6 220
5 35.87 3,559 4,943 49,418 4.448E+6 190
6 35.86 3,559 4,942 49,404 4.446E+6 200
7 35.87 3,559 4,943 49,396 4.446E+6 190
8 35.87 3,559 4,942 49,410 4.447E+6 190

Ave. 35.87 3,559 4,943 49,417 4.448E+6 20C

Table 4 Packet length 78 bytes
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Peak or Peak or Peak or Total Total Packet elapsed
Average % Ave. kbits/s Ave. frms/s Frames Bytes T,-me (usec.)

............................................................................

1 48.82 4,844 3,932 39,302 6.053E+6 260
2 48.82 4,844 3,932 39,295 6.051F+6 250
3 48.81 4,843 3,931 39,290 6.051E+6 260
4 48.81 4,843 3,931 39,301 6.052E+6 260
5 48.81 4,843 3,931 39,306 6.053=+6 250
6 48.81 4,843 3,931 39,294 6.051E+6 260
7 48.81 4,843 3,931 39,287 6.050E+6 250
8 48.81 4,843 3,931 39,303 6.053E+6 250

Ave. 48.81 4,843 3,931 39,298 6.052Z+6 255

Table 5 Packet length 142 bytes

Peak or Peak or Peak or Total Total Packet elapsed
Average % Ave. kbits/s Ave. frms/s Frames Bytes Time (usec.)

1..98 6,346.........2...814......28,122............................380.....
2 63.98 6,348 2,814 28,122 7.930E+6 380
2 63.98 6,348 2,814 28,135 7.934E+6 350
3 63.98 6,348 2,814 28,110 7.927E+6 350
4 63.98 6,349 2,814 28,114 7.928E+6 350
5 63.98 6,348 2,814 28,135 7.934E+6 350
6 63.98 6,348 2,814 28,126 7.932E+6 350
7 63.98 6,348 2,814 28,134 7.934E+6 350S 8 63.98 6,349 2,814 28,126 7.932E+6 360

Ave. 63.98 6,348 2,814 28,125 7.931E+6 355

Table 6 Packet length 270 bytes

3. EXPERIMENTS 3 and 4

This experiment has been carefully prepared to monitor every packet transmit-

ted. Two numbers are marked on each packet. Each number is a byte on the

packet data s-pace. The first number is the 14th byte and the second number is the

16th byte. The first number corresponds to the identity of the packet that requests

transmission via the adapter on to the network. A packet with identity x will be

called packet i. The difference between the second number and the first number

corresponds to the number of packets that have been submitted to the adapter for

transmission, whose transmission process has been interrupted by a stop command.

e5



This experiment is performed in a series of steps:

Step 1. If packet n (n 1) is generated by the HP computer, check the bits COL,

ABT, OWC or PTX of the NICSR-register. (The meaning of these bits is provided

in Appendix A).

Step 2. If any of the bits COL,ABTOWC is set (=1) or the bit PTX is reset (=0),

it means that the previous packet (i.e., packet n - 1) submitted to the adapter has

not been successfully transmitted yet. Then, issue a stop command and wait until

it becomes effective.

Step 3. When the stop command for packet n - 1 becomes effective submit packet

n to the adapter and issue a transmit command.

A packet that is submitted to the adapter for transmission waits for two distinct

time periods before its transmission is considered complete. The first time period

is the interval (t0,tlj and the second time period is the interval (ts,t 2J, where the

parameters to, t1 , t2 have the following Meaning:

1) to : The time of issuing a transmit command or beginning of the waiting for the

next retry. Any packet that suffers a collision returns to this point.

2) tj : The time at which packet transmission starts; this is the time at which the

adapter itarts placing the first bit of the packet on the network cable.

3) t2 : The time at which packet transmission ends; this is the time at which the

adapter places the last bit of the packet on to the network cable.

An important question to answer when we try to stop the transmission of a

packet, that has already been submitted to the adapter, is when the stop command

becomes effective. It was our belief, from the very beginning, that if the stop

comn' nd is issued in the time period [tht2l it becomes effective after t2; in other
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words we believed that we could not stop the transmission of a packet whose bits

have already been placed by the adapter on to the network cable. On the contrary,

we thought that if the stop command was issued in the time period [fo, tl we could

stop the transmission of a packet already submitted to the network adapter. Due

to the above observations, we conducted two experments.

In experiment 3a, a computer (HP) sent ten packets with random interarrival

time. All packets were received by the network analyzer. We observe, from exper-

iment 3a, that the second number (16th byte) of packet arrivals 323 and 324 are

the same. This means that packet 02 (i.e., packet arrival 324) came prior to the

successful-transission of packet 01 (i.e., packet arrival 323) and we tried to stop

the transmission of packet 01. Since, we received packet 01 it seems that we were

unable to do so. But if we observe the time difference between the arrivals of packet

02 and 01 at the network ahalyzer ( only 400 ps) the reason might have been that

packet 02 a!. v&d in the time period ft1, t2J of packet 01.

EXPERIMENT 3a

'1323 Elapsed 0:00:02.92126 Len 78 Filters 0 ......... No error
Destination 02-60-8C-01-02-03 Source 02-60-8C-0F-EA-88

DATA 00
15 00-00-00-00-04-05-06-04-08-09-0A-0B-00-00-01-00-01

0324 Elapsed 0:00:02.92166 Len 78 Filters 0 ......... No error
Destination 02-60-8C-01-02-03 Source 02-60-8C-OF-EA-88

DATA 00
15 00-00-00-00-04-05-06-04-08-09-0A-0B-00-00-02-00-01

#325 Elapsed 0:00:02.92211 Len 78 Filters 0 ......... No error
Destination 02-60-8C-01-02-03 Source 02-60-8C-0F-EA-88

DATA 00
15 00-00-00-00-04-05-06-04-08-09-OA-0B-00-00-03-00-02

7
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So, we performed another experiment to investigate the possibilty of stopping a

packet's transmission, provided that the stop command is issued during the (to, til

time period of the packet. In this experiment (experiment 3b) a computer (source

02-60-8C-OF-EA-88) produced 100 packets for transmission with random interar-

rival time between packets. Furthermore, another computer (source 02-CF-IF-30-

27-95) sent packets continuously with random interpacket time and random packet

lenghts. Let us take three packet arrivals 16,22 and 23 corresponding to consecutive

packets (packets 01, 02 and 03) emanating from the same computer (source 02-60-

8C-OF-lEA-88). The second number (16th byte) for these packets is the same. This

implies that the packet 02 came priorto the successful transmission of the packet

QI and we tried to stop the transmission of the packet 01; similarly, the packet

03 came prior to the successful transmission of packet 02 and we tried to stop the

transmission of the packet 02. The difference in the arrival time between packets

03 and 02 is only 380 ps while the difference bettween the arrival times of packets

02 and,01 is approximately 0.25s. As a result, it is highly likely that the packet 03

cane during the (to, t11 interval of packet 02. According to the experimental results

we tried to stop the transmission of packet 02 and we were not successful. The stop

command was issued while packet 02 was in his [to, t1l waiting period. In conclusion,

from experinents 3a and 3b we deduce that we cannot stop the transmission of a

packet that has already been submitted to the adapter for transmission.
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$16 7-laosed 0:00:02.61190 Len 78 =Uters a0..... 1:o ero
Destination 02-60-SC-O1-02-03 Souce 02-60-SC-3F-EA-8s

OATA 00
!5 00-00--00-00-04-05-06-04-08-09-0OA-0E-00-00-0l-00-O1

W1 7-lapsed 0:00:02.69440 Len 102 F:iters 0 ...... N error
Destination F - Source 02-CF-IF-39-27-95

#is E-lapsed 0:00:02.69616 Len 102 F:Iers 0---------.Fo error
Destination FZ -F Source 02-CF-IF-30-27-95

*19g Elaused 0:00:02.69789 Len 102 Filters 0 ......... Lo errr
Destination FTF~ Source 02-CF-2F-320-27-95

i20 Elapsed 0:00:02.70128 Len 102 Fiters 0 ......... No errcr
Destination F - - Source 02-CF-2-7-30-27-95

12i E-lapsed 0:00:02-703-04 Men 102 F;iters: 0---------.!No error
Desti;nation FF- Source 02-C--3-0-27-95

#22 Elapsed 0:00:02.86253 Len 78 ;iters 0 ......... No error
Destination 02-60-8C-01-02-03 Source 02-60-SC-OF-ZA-8B

DATA 00
15 00-00-00-00-04-05-06-04-0B-09-OA-OE=-00-00-02-00-0l

123 Elansod 0:00:02.86291 Len 78 F-iters 0 ......... 'No error
Destination 02-60-8C-01-02-03 Source 02-60-SC-OF--EA-88

DATA 00
15 00-00-00-00-04-05-06-04-08-09-OA-0s-00-00-03-00-Ol

Experiment 4 is similar, in certain respects, with experiment 3. For example,

the 14th byte of a packet ( first number) indicates the pact .'s identity, while the

difference between this number and the 16th byte (second number) indicates the

number of packets whose transmission we attempted to stop. In experiment 4, we

do not try to stop a packet's transmission under any circumstances. Hence, the

first and the second number (14th and 16th bytes) in this experiment are always

the same. In experiment 4, if the identity of the packet is an odd number we wait

until the transmission of the previous packet is complete and then, we submnit the

packet to the adapter and we issue a transmit comnmand; the only exception to this
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rule is peeit oi ror- which we do cot wait airc it is the -ist packet genreased by

the co--puter. If the identity of a packet is an evennne we do =A ait until

the completion of the previous packets transmnission, but we replac the old packe

withi the ven numbered packet and we issue a transmit command.- Our resuts are

depicted below.

#37; Elaosed 0:00:03.-43539 Len 78 raters 0 ......... .o error
Destination 02-60-~C-01-02-03 Source 02-60-SC-0F- A-88

DATA 00
i5 00-00-0000 04-5-0-04-08-09-A-03-0

- O00-0o-o 0

133 Eapsed 0:00:03.43578 Len 156 =il-ers 0 ......... o error
Destination 02-60-8C-01-02-03 Source 02-60-8C-0--F--8

DASA Oc-15 00-00-00-00-04-05-06-04;-08-09-0A-0B
-00- 00-0" -0 0-0 4

100 07-06-09-0A-03-0-00-64-00-64-11-12-1
3-14-15-1 6-1 7

#39 Elapsed 0:00:03.43626 Len 7S Filters 0 ......... no error
Des-tination 02-60-SC-0102-03 Source 02-60-SC-0?-EA-88

DA.A 00
15 00-00-00-00-04-05-06-04-08-09-0A-0B

-00-00-05-00-05

-; - -... We. observe from the above results thni we receive packets 01 and 04 and we

miss packets 02 and 03. If the replacement action works and packet 02 came in time

to replace packet 01 then, we should have received packet 02 and not packet 01. If

instead packet 02 did not come in time to replace packet 01, we should have received

both packets (i.e., 01 and 02). Hence, the results indicate that packet 02 came in

time to replace packet 01, but the replacement action did not work. Furthermore,

since the time difference between the arrival times of packet 04 and 01 is only 400

10



PS we aV- co-.deat that pac&kt 02 arrived in the [to, ts time period of packet 01.

4. CONCLUSIONS'

We co=duzted some experiments to compute the maximum transmission speed

of the 3Com ETHERLINK I adapter with data pass and without data pass

from the host- (Vectm HP/20C co=mut;r) memory. We found that the adapter

transmission speed is doubled if no data pass from host memory to adapter buffer

is required. The complete results are shown in Tables 1-6.

We also investigated the possibilty of stopping the transmission of a packet that

has already beeen submitted to the network adapter (experiment 3). Furthermore,

we examined the possibility of replacing an old packet, already submitted to the

adapter for trzasmission, with a new packet from the host memory (expeiment

4). We found that, the 3Corn ETHERLINK II adapter does not allow either the

stopping of the transrnissi n of a pac:et or the replacement of a packet already

submittedto the network adapter.

APPENDIX A

Bit # Mnemonic Description
-------------------------------------------------------------------------

0 PTX Indicates packet transmitted with no error.
2 COL Indicates that the transmission collided at

least once with another station on the
network.

3 ADT Indicates the NIC aborted transmission
because of excessive collisions.

S1OwC Indicates that a collision occurred after a

slot tine (51.2 us).

- - ------------------------------------------------------------------------



nstxl is=- T~sprogram :±p~ysend pac.ket:. ,;ontin~. .Iy on 3C50J adapte:
using 3L interface. Each packet transmission has packet data
passed fro= the host =e-ory onto the adapter buffer.

** UOT: ** To alicow this program to end cleanly
added savvecs and fixvecs routines to preserve vectors that
could possibly be changed.
This alloys 3L interrupt hooks to be undone so 3L can be used

* in an executable program rat her than just a permanent driver.

!define 3L functions
xtrmn initaranaters: near

.xtrn Ini;tAdapters:near
extrn whoAmXi near
xtrn ResetAdapter:near
xtrn Rd.Rx--ilter: near

extrn WrRx.-ilter :near
-x:xtrn GetP-vData:near
xtrn SetiookAhead :near

extrn P'utr1xData : near

xtrn Set'-ine:near
extrn TimeOut:near

extrn Ticks:word

,xtr-n Srand:near
extrn Rand:nearJxtrn Waiti;ng:near

ublic RxProcess
public 7_xitRcvlnt

so these'll be in nap for debugging
public argstr, crlf, retsav, pkthd, wbf, xmntpk, fnprmt
sublic xmitl, rcvsome, dowho, savvecs, fixvecs, dmprt, prx, wtoa

if equ Oah
rr egu Odh

insec equ 60d

U4XMIT equ lood ;total packets transmitted /Ma
PAITIME equ 16d ;urnit in usec. /Ma
kANDRANGE equ lid ;upper limit of random number /Ma
MODUNUM equ lad ;modular number with count /Ma
-IrIMElO equ lad ;interframe tine w/pass 64 data bytes /Ma
jIME20 egu id "1 if i 128 " " /Ma
'TIME3O equ id it If I 256 " /Ma

Sprint macro strloc ;print string at strioc
local strioc
push cx
lea dx,strloc
nov ah,a9h
mnt 21h
POP cx
endm

@Icbdin macro ;get kbd char in al
nov ah,8



vkbdchk nacro :check for kbd char
nov ah,Obh
nt 21h ;returns al: O-nokey, ff-keyhit
endm

prx macro len, dat ;print hex data in word dat, len = I to 4
;don't put data in ax

nov ax,len
push ax
nov ax,dat
push ax
call prx
add sp,4
end=

d-rurt macro buf,adr,len ;hex dump a data area
=ov ax,len
push ax
mov ax,adr
push ax
mov ax,buf
push ax
calr dmprt
add sp,6
endm

:ODE GROUP DATA, RCODE, STACK

DATA SEGMENT WORD PUBLIC

,DOS driver init request header format
ini_hd struc

db 23 ;hdr len
db 0
db 0 ;init cmd

,tat dw 0
db 8 dup (0)
db 0 ;num units (not used)

cdend dd 0 ;code end set here
irgo dw 0 ;arg offset
irgs dw 0 ;arg segment

db 0
ni_hd ends

--- adapter parameter setup string--------------------
* this would come from 'device=' on real driver init
irgstr db "bs.sys /A:300 /D:1 /I:3",lf

;----.fake driver init request header for InitParameter input
;h ini-hd <,,,,,,,offset CODE:argstr,seg CODE,>

vectsv dd 22h dup (0) ;save all vectors so we can cleanup

:WhoAmI adapter info structure
ad-info struc
ea db 6 dup(O) ;enet addr
ierl db 0 ;major ver

A-2



aILyp db t ;jddpter Lype
astat db 0 ;adapterstatus
ufrs db 0 ;buffer fl s
ixb db 0 ;number of xmit buffers
sxb dw 0 ;xmit buffer size
xMtc dd 0 ;xmit count
XMte dd 0 ;xzit errs
xmtto dd 0 ;xmit timeouts
rcvc dd 0 ;rcv count
rcvbc dd 0 ;bcast rcv count
rcve dd 0 ;rcv eiTs
rtc dd 0 ;retry count
xfmd db 0 ;xfer mode flags

.=d db 0 ;wait mode flags
extp dw 0 ;extension pointer
ad.info ends

;program messages
crlf db cr,!f,'$"

2Vmsg db "tst3l load point: $"
!.msg db "InitParameters returns: $"
!A-sg db "InitAdapters returns: $"
-Asg db "WhoAmI returns: $"
RlFmsg db "WrRxFilter returns: $"
LAmsg db "SetLookAhead returns:
Gtmsg db "GetRxData error return: $"
7PMsg db lf,'Zero length packet",cr,lf,'$"
PAnsg db "Press any key to continue",cr,lf,'$'
RSmsg db "Starting packet receive.., any key to end",cr,lf,'$'
REmsg db "Stopping receive",cr,lf,'$'
:Lmsg db :$ "
HFmsg db " - "

?Nmsg db "Select function, r for recv, t for xmit: ",''
X~msg db "Sending I packet",cr,lf,'$'
XRmsg db "PutTxData returns: $"

)Mreq db "Transmision of packets has four options:" ,cr,lf
db " 0. Exit",cr,lf
db " 1. Transmit 78 byte packets without data pass.",cr,lf
db " 2. Transmit 142 byte packets without data pass.",cr,lf
db " 3. Transmit 270 byte packets without data pass.",cr,lf
db " 4. Transmit the longest packet without data pass.",cr,lf
db cr,lf
db "Enter your choise: ",'$' ;Ma

XMmsgl db "Sending 78 bytes packets for 10 seconds sampling w/D" ;Ma
db cr,lf,'$' ;Ma

XMmsg2 db "Sending 142 bytes packets for 10 seconds sampling w/D" ;Ma
db cr,lf,'$' ;Ma

XMmsg3 db "Sending 270 bytes packets for 10 seconds sampling w/D" ;Ma
db cr,lf,'$' ;Ma

XMmsg4 db "Sending long packets for one minite without data pass" ;Ma
db cr,lf,'$' ;Ma

• 00msg db "WhoAmI DATA -",cr,lf,'$'

i 01msg db ". enet addr : "
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Sotms:q d typ Vr

WO6=sg db " adapter type 5"
'J07Nisg db " adapter status
ID~msg db " buffer flags

WO9=sg db " number of xmit buffers :"
'-l~nsg db " xriit buffer size :$o
1i15.sa. db It xmit count :$

v;12mnsg db so xmit errs S
W13=1sg db It xfit timeouts :
414MSg db so rcv count 5"

.llISmsg db is bcast rev count
Wl6msg, db 99 rcv errs 5"
*ll7msa db if retry count 5"
4'l8isg db " xfer =ode flags 5"
Wibisg db wait m6 de flags 5"
t',120=sg db " extension pointer 5"

; misc parameters
retsav dw ?
;egval dw,
:off dw ?
errcd db 0

)klock db 0
pklen dw 0
iokerr dw 0
,kcnt dw 0
dkcount dw 0
"avax ?

;receive buffer
*)kthd db, 32 dup(0) ;packet header portion for SetookAhead
:pktdat db 1500 dup(0) ;remainder of pkt buffer /closed by Ma

;WhoAmI buffer
.,bf a nf <>;WhoAmI buffer

**************ready packet data ************

-transmit 64 data byte packet
xmtpk label byte
'jesta db 02h,60h,8ch,01h,02h,03h ;arbitrary dest addr
;orca db OOh,Ooh,Ooh,ofh,Ofh,Ofh ;source addr - fill from who ea
plen db 0,64 ;packet length
pdata db OOh,00h,00h,OOh,04h,05h,06h,07h

db - 08h,09h,Oah,Obh,Och,odh,Oeh,Ofh
db lbh,llh,12h,13h,l4h,l5h,l6h,l7h
db 18h,19h,lah,lbh,lch,ldh,leh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h;34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh

.cplen dw $-xmtpk ;packet len

~~~ ~~ ready packet data **~*********
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.mItpR2 iabel byte
desta2 db 02h,4SGi,8ch,0lh,02h,03h ;arbitrary dest addr
sorca2 db O0h,00h,O0h,ofh,Ofh,Ofh ;source addr - fill from who ea
3len2 db 0,128 ;packet length
*)dat~t2 db 00,h,OOh,OOh,b,04h,05h,06h, 07h

db 08h,09h,oAh,Obh.och,Odh,Oeh,Ofh
db l~h,llh,l2h,13b,14h,l~h,l6h,17h
db 18h,19h,lah,lbh,lch,ldh,leh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2cb,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h

db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh

db OOh,Olh,02h,03h,04h,05h,06h,07h
db 08h,09h,Oah,Obh,och,Odh,Oeh,Ofh
db 10h,llhi,12h,13h,14h,15h,16h,711

db 20h,211i,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh

.:plen2 dw $-Yxmtpk2 ;packet len

~~~ ~ready packet data ************

;transmit 256 data byte packet
'%mtpk3 label byte
Iesta3 db 02h,60h,8ch,Olh,02h,03h ;arbitrary dest addr'
sorca3 db 00h,O0h,ooh,Ofh,Ofh,Ofh ;source addr - fill from who ea
Plen3 db, 0,255 ;packet length
)data3 db - 0h,00h,OOh,00h,04h,05h,06h,07h

db 08h,09h,oah,Obh,Och,Odh,oeh,Ofh
db IOh,llh,l2h,l3h,l4h,l5h,l6h,l7h
db 18h,19h,lah,lbh,lch,ldh,leh,lfh
db 20h,21b,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
db O0h,Olh,02h,03h,04h,05h,06h,07h
db O8h,09h,Oah,Obh,Och,Odh,oeh,Ofh
db l~h,1lh,l2h,13h,l4h,l5h,l6h,l7h
db 18h,19h,lah,lbh,lch,ldh,leh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
db 00h,Olh,02h,03h,04h,05h,o6h,07h
db 08h,09h,Oah,obh,Och,Odh,oeh,Ofh
db l~h,llh,l2h,l3h,l4h,l5h,l6h,l7h
db 18h,19h,lah,lbh,lch,ldh,leh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
db O0h,Olh,02h,03h,04h,05h,o6h,07h
db 08h,09h,oah,Obh,Och,Odh,Oeh,Ofh
db 10h,llh,12h,13h,14h,15h,16h,17hi
db 18h,19h,lah,lbh,lch,ldh,leh,lfh
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db 30h,31h, 32h, 33hJ-lfl, )',J611, 3!h
db 38h,39h,3ah,3Jbh,3ch,3dh,3eh.31h

xplen3 dw $-xmtpk3 ;packet len

;tr ansnit largest packet, new data area/Ma

*x6'tpki label byte
,destal db 02h,60h,8ch,Olh,02h,03h ;arbitrary dest addr
.,sorcal db O0hO0h,00h,0fh,Ofh,0fh ;source addr - fill from who ea
.plenl diw 0,1500 ;packet length
;pdatal dw '187 dup (0001h,0203h,0405h,0607h,0809h,OaObh,DcOdh,Oeofh)

dw Offllh,Offl~h

;xplenl dw $-xritpkl ;packet len

hou db 0
hour db 0
sec db 0
count dw 0
funcnum db 0
sumrd dw 0

DATA ENDS

STACK SEGMENT STACK

STACK ENDS

RCODE SEGMENT WORD PUBLIC

assume cs:code, ds:code

main routine

tstrxl proc near

soy ax,CODE
noy ds,ax
soy es,ax

rnov ax,cs

soy segval,ax
* oy toff,offset CODE:tst3l ;Ma

soy toff,offset CODE:tstrxl ;Ma

@print TVmsg ;print prog load addr
@prx 4,segval
@print CLmsg
Oprx 4,toff
@print crlf
@print PAmsg :wait for key
@kbdin ;... get it

call sayvecs ;save a bunch pf vectors for later

soy bx,offset CODE:ih ;fake driver init request buffer
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c7alIl In.;it'arameter!;

001/ retsav,ax

Optint IPmsg.
Oprx 4,retsav
@print crlf
soy ax,-retsav
or ax,ax
jz init_ok
nov al,l
imp oout

into:moir di,offset CODS:RxProcess

call InitAdapters

nov retsav,ax

@print iAnsg
@prx 4,retsav
@print crlf
nov ax,retsav
or ax,ax
jZ iaok
nov errcd,2
jmp uninit

ia-ok:

call dowbo ;call WhoAnI and list result

SetookAhead is not required but added for reference
xor dl,dl ;adapter 0
nov cx,32 ;LookAhead size

call SetookAhead

501/ retsav,ax

@print LAnsg
@prx 4,retsav
@print crlf
nov ax,retsav
or ax,ax
jZ la-ok
nov eircd,4'
jmp uninit

laok:

nov pkcount,0
xor dl,dl ;adapter 0

,, ov ax,Olh ;set filter board address
soy ax,Och ;set Lilter to promis/bcast

call WrRxrilter
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Oprint WFmsg
Oprx 4,retsav
8print crlf
Mov ax,retsav
or ax,ax
jz wfok
mov errcd,5
imp uninit

wfok:

;do xmit or rcv per user input
fnprmt:

@print FNmsg
@kbdin ;get input selection
push ax
@print crlf
pop ax
cmp al,'r'
je dorecv ;Ma
je jdorecv ;Ma
cop al,'t'
je doxmt ;Ma
jne fnprmt ;Ma

jmp fnprmt ;Ma
jdorecv: jmp dorecv ;Ma

Joxmt:
@print XMreq Ma
@kbdin ;Ma, get input selection
push ax ;Ma
@print crlf - ;Ma
pop ax ;Ma
cmp al,'l' ;Ma
je doxml ;Ma, transmit 64 byte packets with data pass
cmp al,'2' ;Ma
je jdoxm2 ;Ma, transmit 128 byte packets with data pass
cmp al,'3' ;Ma
je jdoxm3 ;Ma, transmit 256 byte packets with data pass
cmp al,'4' ;Ma
je jdoxm4 ;Ma, transmit long packets without data pass
cmp al,'0' ;Ma
je juninit ;Ma, end of transmision
jne doxmt ;Ma
mov errcd,al ;Ma
)mp uninit ;Ma

jdoxm2: jmp doxm2 ;Ma
jCIoxm3: imp doxm3 ;Ma
jdoxm4: imp doxm4 ;Ma
juninit: jmp uninit ;Ma

transmit 64 data byte packet continuously with data pass for 10 seconds
sampling.

doxml: @print XMmsgl ;Ma
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ioxml1 ('pr inl t X.mq I ;M3

nov cOuntO ;Ma, clcar coun.
nov funcnun,l ;Ma, run function number 1
nov cx,NUMXMIT

r.epXI:
push cx ;Ma
inc count ;Ma
nov ax,count ;Ma
mov byte ptr pdata[OI,ah ;Ma, mark packet number on high
nov byte ptr pdata(1),al ;Ma, .and low byte

doXmitl: call Xmitl ;Ma, transmit one "canned" packet

POP cx
loop repXl
call dowho ;Ma, list W'hoAmI result
mow ax,sumrd ;Ma
xor dx,dx
mow bx,NIJNXMIT
div bx
mov bx,ax
@print RDImsg
@prx 4,bx
@print RDFmsg
@prx 4,dx
@print crlf
imp doxmt ;Ma

transmit 128 data byte packet continuously without data pass for 20 seconds

sampling.

doxm2: @pr~int XMmsg2 ;Ma

nov count,0 ;Ma, clear count
nov funcnum,2 ;Ma, run function number 2
nov cx,NUMXMIT

repX2:
push cx
inc count ;Ma
mov ax,count M
mov byte ptr pdata2[0],ah ;Ma, mark packet number on high

* ov byte ptr pdata2[lj,al ;Ma, and low byte

IoXmit2: call Xmitl ;Ma, transmit one "canned" packet

*POP cx
loop repX2
call dowho ;Ma, list WhoAmI result
imp doxmt ;Ma

;transmit 256 data byte packet continuously without data pass for 10 second

;sampling

doxm3: @print XMmsg3 ;Ma

mov count,0 ;Ma, clear count
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mcov vx, !JUMXMPI
push cx

inc count ;Ma
nov ax,count ;Ma
mov byte ptr pdata3[O],ah ;Ma, mark packet number on high
Mov byte ptr pdata3[lJ,al ;Ma, and low byte

JoXmit3: call Xmitl ;Ma, transmit one "canned" short packet

pop cx
loop repX3
call dowho ;Ma, list WhoAmI result
jmp doxmt ;Ma

transmit "long canned" packet continuously without data pass for one minite

doxm4: @print XMmsg4 ;Ma
jmp doxmt ;Ma

call xmitl ;send a packet
mov errcd,al
jmp uninit

dorecv:
call rcvsome ;recieve packets for till key hit
mov errcd,al

uninit:

call ResetAdapter

call fixvecs
nov al,errcd

oout: mov ah,4ch
int 21h

;tst3l endp ;Ma
tstrx2 endp ;Ma

xMitl proc near

transmit one "canned" packet
* @print XMmsg

;put our eaddr in xmit pkt
mov ax,word ptr wbf.ea
mov w6rd ptr sorca,ax
mov ax,word ptr wbf.ea+2
mov word ptr sorca+2,ax
sov axword ptr wbf.ea+4
mov word ptr sorca+4,ax

;setup for PutTxData
cmp funcnum,4d ;Ma
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joCroip u tncnom, 3d ;MHa
)e et L ; Ma

cmp funcnum,2d ;Ya
je set2 ;Ma
emp count,ld ;Ma
jnz notfl ;Ma
mov dx,60h., ;req id and wait
imp short setl ;Ma

iotfl: mov dx,64h, ;req id, wait and no data pass /Ma
setl: mov sioffset CODE:xmtpk ;xmt pkt buffer

mov bxxpl~n ;set lengths
mov cx,bx
jmp setnolk ;Ma

;et2:
cmp count,ld ;Ma
jnz notf21 ;Ma
mov dx,61n ;req id and wait
jmp short seto2 ;Ma

notf2: mov dx,6'4h ;req id, wait and no data pass /Ma

;eto2: mov si,dffset CODE:xmtpk2 ;xmt pkt buffer
mov bx,xplen2 ;set lengths
mov cxb8
imp setnoTx ;Ma

set3:
cmp counE,ld ;Ma
jnz n.ot 43 ;Ma
mov dxj8oh ;req id and wait
jmp short seto3 ;Ma

iotf3: -mov dx,64h ;req id, wait and no data pass /Ma

seto3: mov si,offset CODE:xmtpk3 ;xmt pki buffer
mov bx,xplen3 ;set lengths
nov cx,bx

•set4: mov di,Offffh ;no TxProcess
;etnoTx: mov di,Offffh ;no TxProcess

call PutTxData

mov retsav,ax

@print XRmsg
@prx 4,retsav
@print crlf

mov ax,retsav
ret

tmitl endp

:cvsome proc near

following code to dump received packets for a fixed time
@print RSmsg

zhkpk:
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L epXl:
push cx Ma

inc count Ya
=ov ax,count ;Ha
nov byte ptr pda-a[O,a.h ;Ma, mark packe, nu=br on high
nov byte ptr pdata[l),aI ;M-a, and low byte

aoXmitl: call Xmitl ;.Sa, transniz one "cannedo packet

pop cx
loop repXl
call dowho ;Y-, list .o--. result
jnp doxnt ;H.a

transmit 128 data byte packet co.rtinuously with data -ass for .0 seconds

sampling.

oxm2: @print X.mnsg2 Ma

nov count,O ;M, clear count
nov funcnum,2 ;4a, run function nuber 2
Mov cx, NU.MIT

repX2:
push cx

inc count ;Ma
nov ax,count ;Ma
Mov byte ptr pdata2[0], ah ;Ma, nark packet n-uber on high
mov byte ptr pdata2[l1,al ;Ma and low byte

IoXmit2: call Xmitl ;Ma, transmit one "canned" packet

pop cx
loop repX2
call dowho ;Ya, list MhoAn! result
imp doxmt ;MaL

transmit 256-data byte packet continuously with data.pass for 20 second

sampling

Ioxm3: @print XMmsg3 ;Ha

mov count,0 ;Ha, clear count
mov funcnum,3 ;Ha, run function number 3
mov cx,NUHXMIT

repX3 :
push cx

inc count ;Ma
mov ax,count ;Ma
mov byte ptr pdata3[O, ah ;Ha, mark packet number on high
Mov byte-ptr pdata3[l], al ;Ma, and low byte

IoXmit3: call Xmitl ;Ma, transmit one "canned" short packet
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Cal, do~eno mat, li11= o~ result

zransnit "!on; canned" packet continuously without data pass for one =zn-te

-37-firint Mwzs4 3a

call xi l ;send a packet
now errcd:,al

- call rcvsc=e ;recieve packets for t2Il key hit
=ov e-rcd,al

uninit:
; *********** ** **

call ResetAdapter

call fixvecs
=ov al,errcd

-out: nov ah,4ch
int 21h

;tst3l endp ;Ma
strx! endo ;Pa

nitl proc near

transmit one "canned" packet
: @print XM.sg

;put our eaddr in xmit pkt
nov ax,word ptr wbf.ea
nov word ptr sorca,ax
mov ax,word ptr wbf.ea+2
mov. word ptr sorca+2,ax
Mov ax,word ptr wbf.ea+4
nov word ptr sorca+4,ax

;setup for PutTxData
cmp funcnum,4d ;Ha
je set4 ;Ha

cmp funcnum,3d ;Ma
je set3 ;Ha
cmp funcnum,2d ;Ma
je set2 ;Ma
cmp count,ld ;Ma
jnz notfl ;Ma
mov dx,60h ;req id and wait
jmp short seti ;Ma

otfl: mov dx,64h ;req id, wait and no data pass /Ma
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;et2:
CnP count, IdIM
jAnz notf2 ;M
noV dx.60h ;rea id and w.ait
3mm short seto2 ; Fa

notnf2: nov dx,64h ;req id, -wait and no data pass /ZMa

;eto2: nov si;,offset CODE:x--tok2 ;xnt pkt buffer
noV !r/,xplen2 ;set lengths
no': cx,bx

jnp setno-Ty

set-3:
c=0 count,ld;M
jnz nctf3 3M
nov dx,60h ,.eq id and wait
j =. short seto3 ;Ma

sotf 3: nov dx,64h ,req id, wait and no data pass /1-ia

seto3: =ov si,offset CODE:x-tpkc3 ;xmt p~kt buffer
nov bx.,plen3 ;setl lengths
inc bx ;Ma, make length 256

nov cx,bx

-set4: Mov di,Offffh ;no TxProcess
jetno-1/: nov di;,Offffh ;no TxProcess

call PutTxData

mow retsav,ax

@print X~msg
@ prx 4,retsav

* @print crlf
nov ax,retsav
ret

(Mitl endp

:cvsome proc near

following code to dump received packets for a fixed time

-hpk print RSmsg

@kbdchk ;key pressed?
or al,al
jz rdbfr
imp wedone

rdbfr:
test pklock,Offh ;got a pkt?
jnz lstpkt
imp chkpk

Istpkt:
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@print crlf
=Ov pklockO
inc pkcnt
jnp chkpk

lnpk:

cm pkienO
jnz pkok
@print ZPnsg
=ov pklock,O
inc pkcnt
imp chkpk

kok:

cnp pklen,256
jle d=ckl
nov pklen,256 ;limit dump to 1st 256 bytes

Imoki:
@dmprt <offset CODE:pkthd>,O,nklen
nov pklock,O
inc pkcnt
jmp cbkpk

;edone:
@print REcsg
mov ax,O ;a return code

rcvsome endp

RxProcess

RxProcess proc near

push bx
push cx

test cs:pklock,Offh
jz getp

aontget:
inc pkcount
nov cxO ;zero length (just discard)
imp goget

getp:
; At this point we could check es:di packet header data
; to make some decision on packet disposition

; lock our buffer and get packet data into it
nov cs:pklock,Offh ;lock buff
Mov cs:pkerr,O

goget:
mov ax,CODE
mov es,ax
mov di,offset CODE:pkthd ;buffer,
or dl,40h ;release buffer
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=r1 cs:pkerr,ax
=oV cs:pkien~cx

olen:
pop cx
pop bx
ret

RxProcess endp

ExitRcvlnt

:xitRcvlnt proc near

iret

:xitRcvlnt endp

--- get and print WhoAml statistics -

dowho proc near

push es
xor dl,dl ;adapter 0

call WhoAml

Mov retsav,ax

@print WAnsg
@prx 4,retsav
@print crlf
mov ax,retsav
or ax,ax
jz waok
mov errcd,3
jmp uninit

Ya_ok:
mov si,di
mov di,offset CODE:wbf
push ds

push ds
push es
pop ds
pop es
mov cx,24
cld

rep movsw ;copy who buffer

pop ds,
pop es

call whodat ;print the WhoAmI data
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rot
!owho eadp

--- print WhoAmI data ------------
whfodat PROC near

@prinlt W-Oomsg

*.; @dnmprt <offset CODE:wbf>,O,48

@prinlt -WOlznsg
rnov cx,6

-.re:mov bx,O

push bx
Qprx 2,<word ptr (bx+offset CODE:wbf.ea-l)>
POP bx
inc bx
loop prtea.
@print crlf

@print WO22nSg
@prx 2,<word ptr wbf.1,erl-l>
@print crlf

@prinlt W031MSg
@prx 2,<wprd ptr wbf.ver2-1>
@print crlf

@print WO4znSg
@prx 2,<word ptr wbf.ver3-l>
@print crlf

@print WO5msg
@prx 2,<waord ptr wbf.ver4-l>
@print crlf

@print WO6MSg
@prx 2,<word ptr wbf.atyp-l>
@print crlf

@print W07MSg
@prx 2,<word ptr wbf.astat-l>
@print crlf

@print W03msg
* @prx 2,<word ptr wbf.bfrs-l>

@print crlf

Oprint W09msg
@prx 2,<word ptr wbf.nxb-l>
@print crlf

@print WlOmsg
@prx 4,<word ptr wbf.sxb>
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-pin W------- I 

Oprx 4,-word ptr wbf.xrntcf-2-
fiprx 4,<word ptr wbf.xmtc>
@print crlf

@print W12msg
@prx 4,<word ptr wbf.xmte+2>
@prx 41<word ptr wbf.xmrte>
@print crlf

@print Wl3msg
@prx 4,<word ptr wbf.xmtto+2>
@prx 4,<word ptr wbf.xmtto>
@print crlf

@print Wl4rnsg
@prx 4,<word ptr wbf.rcvc+2>
@prx 4,<word ptr wbf.rcvc>
@print crlf

@print 14l5rsg
@prx 4,<word ptr wbf.rcvbc+2>
@prx 4,<word ptr wbf.rcvbc>
@print crlf

@print Wl6msg
@prx 4,<word ptr wbf.rcve-2>
@prx 4,<word ptr wbf.rcve>
@print crlf

@print W17msg
@prx 4,<word ptr wbf.rtc+2>
@prx 4,<word ptr wbf.rtc>
@print crlf

@print Wl8msg
@prx 2,<word ptr wbf.xfmd-l>
@print crlf

@print Wl9msg
@prx 2,<word ptr wbf.wtmd-l>
@print crlf

@print W2Omsg
@prx 4,<word ptr wbf.extp>
@print 6rlf

ret
2hodat endp

3avvecs proc near
push, ds
push es
push si
push di
push cx
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Mov ds,ax
nov cx,22h*2 ;,vectors 0 - 21h, 2 wds per
Mov di.offset CODE:vectsv
xor sisi
cld
cli

rep movsw ;save 'em all
sti

pop cx
pop di
pop si
pop es
pop ds
ret

3avvecs endp

-- - - - - - - -- - - - - --- -- . ... -- - - - -- - - - -. . . . . . . . . . . . . . --.. . . . . . . . . .. .--.. . . . .

fixvecs proc near
push es
push si
push di
push cx

xor ax,ax
mov es,ax
mov cx,22h*2 ;vectors 0 - 21h, 2 wds per
mov si,ctfset CODE:vectsv
xor di,di
cld
cli

rep movsw ;restore 'em all
sti

pop cx
pop di
POP si
pop es
ret

fixvecs endp

----------------------------------.. - ------ ---- -- ---------------------.

* dmprt - produces dump listing, calling parameters are pushed on stack
(converted from a C ioutine)

; INPUTS:
; (bp+4] = data address

(bp+6] = starting address for line headers
* [bp+8] = length of data, to print
* OUTPUT:

Dump listing to stdout device

dmprt proc near

push bp
mov bp,sp
mov bx,bp
sub bx,Och ;local vars
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Moy ay, (!np' J

dOO5c: sub dx,dx
soy cx,l10h

d0061: div cx
may [bp-4],ax ;lines

d0063: mov (bp-6),dx ;remn

10066 , moy word ptr [bp-8],O ;

1006b: moy word ptr fbp-Oah],O ;line

d00O70: jsp d0158

d0073:
push dx
soy dl,cr ;000d
soy ah,2
int 21h
soy dl,lf ;OOOA
mcv ah,2
int 21h
soy dl,'
soy ah,2
int 21h
soy dl,'
soy ah,2
int 21h
POP dx

soy ax,4
push ax
soy ax,(bp+6] ;adr
add ax,fbp-8] ;
push ax
call prx
add sp,4 ;0004
push dx
soy, dl,'
mnov ah,2
int 2lh
soy dl,.'
soy ah,2
int -21h
POP dx

Msov word ptr Ibp-Och],o

dOOc5: test byte ptr (bp-OchJ,3
jnz dOOd5
push dx
soy dl.'
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M07 1:1,.,

dOOd5: rnov ax,2 ;0002
push ax
rnov bx,fbp-8] ;
Mov si,fbp+4J ;buf
mov ah~fbx+siJ ;buf(i]
push ax
call prx
add sp,4 ;0004
Inc word ptr (bp-8] ;i
inc word ptr fbp-Och] ;j

doof 0: cmp word ptr (bp-Och],l0h ;
jb dOOc5

push dx
mov dl,'
anov ah,2
int 21h
Mov dl,'
mov ah,2
mnt 21h
POP dx

sub word ptr (bp-8),10h ;i,0010
Inov word ptr (bp-Och],0

;do ascii
kd0113: mov bx,Cbp-8) J

rnov siCbp+4] ;buf
push dx
mov dl,fbx+si] ;buf(1]
amp dl,'
jb dol3f
amp dl,7fh
mov dl,142

do 13f: jbv d0142' ;002e

d0142:
mnov ah,2
int 21h
POP dx

inc word ptr (Op-8] ;i
inc word ptr [bp-Och] :j
cmp word ptr (bp-Och],l0h '0010
jb d0113
inc word ptr fbp-Oah] ;line

d0158: mov ax,Cbp-41 ;lines
amp [bp-Oah),ax ;line
jnb d0163
imp d0073
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1016c:
push dx
moy dl,cr .~;000d

rnov ah, 2
int 21h
soy dl,lf ;000a
noy ah,2.,
int 21h
soy d.1,'

oy ah, 2
irlt 21h
snoy dl,'
noy ah, 2
int 21h
POP dx

roy ax, 4 ;0008
push ax
nov ax,[bp+6] ;adr
add ax,(bp-8] ;
push ax
call prx
add sp14 ;0004
push dx
soy dl,'
soy ah,2
int 21h
noy, dl,'
sov ah,2
int 21h
POP dx

moy word ptr (bp-Och],0

imp short dOlc3

a0198: test byte ptr (bp-Och),3
jnz dOla8
push dx
soy dl,'
soy ah,2
int 21h
POP dx

d~la8- sov ax,2 ;0002
push ax
soy bx,[bp-8] ;
soy si,Cbp+4J ;buf
soy ahi,[bx+si] ;buf(i)
push ax
call prx
add sp,4 :0004
inc word ptr fbp-8] :i
inc word ptr (bp-Och) ;j
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cap Ibp-Och), ax
j b d0199
imp short dOlr4

do1lcd: test byte ptr fbp-och],3 ;j
inz ld
push dx
mov dl,.'
soy ah,2
int 21h
POP dx

JOidd:
push dx
soy dl,'.'
soy ah,2
int 21h
moy dl,f.'
Ioy ah,2
int 21h
POP dx

inc word ptr [bp-Och) ;i

dolf4: cmp Wzdr-jtr (bp-Och),l0h ;O0lO

jb dolcd
push dx
soy dil,'
noy al), 2
int 21h
Moy dl,'
soy ah,2
int 21h
POP dx

soy ax,[bp-6) ;rem

sub. (bp-8j,aX ;

soy word ptr fbp-och),O ;j

-do ascii
d02i.9: soy ax,[bp-6) ;rem

cmp (Pp-Och),aX ;
J-nb d026c
soy bx,(bp-8]
soy si,(bp+4] :buf
push dx
soy dibx+si) ;buf(i)
cap dl,'
jb d024d
cmp dl,7fh

jb d0250

d024d: Moy d,'t.1 ;002e

d0250:
snoy ah,2 A-23



! nt ! h t
pop dx

-inc word ptr [bp-8J ;i
inc word ptr (bp-Och) ;'j
jmp short d0219

1025f:
push dx
mov dl,.'
mov ah,2
int 21h
pop dx

inc word ptr (bp-Och] ;j

d026c: cmp word ptr (bp-Och'],10h ;0010
jb d025f

d0272:
push dx
mov dl,cr ;000d
mov ah,2
int 21h
mov dl,lf ;000a
mov ah,2
int 21h
pop dx

POP si
mov sp,bp
pop bp
ret

dmprt endp

prx - routine to print a hex value from binary data up to word length
INPUTS:

[bp+4] = binary data to convert
(bp+6) = number of bytes to print (1 to 4)

--------------- .- T ...- .. .-------- ----------- ---------- ------------

prx proc near

push bp
mov bp,sp
sov bx,bp
sub bx,4 ;local space
mov sp,bx

push si
push dx
push cx
push ds
noov ax,ss ;make temp buf accessable
mov ds,ax
lea bx,[bp-4) ;temp buffer address
Mov dx,(bp+4] ;data to cvrt
call wtoa
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MI)I , 0%hp~s f Iklr count. to print
xor si si

nov all, (bp4Si -41 ;get a byte
nov ah,2
int 21h ;print it
iflc Si
loop prxl

POP ds

PO S,
nov sp,bp
POP bp
ret

,)rx endp

CONVERT WORD TO ASCII HEX
* Calling sequence:

m ov .4%,word ;word to-convert
nov bx,offset out ;where to put output
call w-toa

* d§:bx needs 4 bytes for result

?toa proc near
push ax
push* bx
push c%
push dx
push si
nov si,4 ;digits per word

gtoaOl:,
nov al,dl ;get a digit
nov cl,4
shr dx,cl ;strip the digit
and al,ofh ;keep low nibble
add al,090h
daa
adc al,040h
daa
dec si ;count the digit
nov fbx+si],al ',store the digit
jnz wtoa~l

POP dx
POP cx
POP bx
POP ax
ret

wtoa endp

ROODE ENDS
END tstrxl :Ma
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* ~ ~ ~ ~ ~ n r...> .~ . . .. ... --. ~

!IT: To allow this =roqr-n ton fi-'- cl.einly
added savvecs a~nd fixvrecs routines- to urezer .e vectors t!-z

. could possibly be charged.
This allows 31. interrupt hookLs to be undone so 31, can be used
in an executable program rather than JUst a perma-nent driver.

;define 3L fuaictions
-extrn initParameters:near

3xtrn InitAdap~ers near
~xtrn WhoAnI:near
extrn ResetAdanter:near
xtrn RdRx~ile r: nea -r
xtrn Wr-Ry~ilter:near
extrn Get?-YData near
? xtrn SetLoo)okAhead:near
xtrn Pu"ttxData:near

extrn SetTirze:near
:extrn TimeOut:near
2xtrn Ticks:word

?xtrn Srand:near
)xtrn 1Rand:near
extrn Waiting:rnear

3ublic RxProcess
public ExitRcvlnt

so these'll be in map for debugging-
oublic argstr, crlf, retsav, pktbd, wbf, xmt pk, fnprmt
public xmitl, rcvsome, dowho, savvecs, fixvecs, dmprt, prx, wt-oa,sunr-d

*if equ Oah
cr egu Odh

jminsec egu 60d

JtUhIXIT equ 1000d ;total packets transmitted /Ma
RANDRANGE egu lid ;upper limit of random number /Ma
HODUNTJM equ lod mnodular number with count /Ma
FTIMElO equ 392d ;interframe time w/pass 64 data bytes /M-a
FTIME2O equ 574d If i 128 "1 of /14a
FTIME30 equ 946d is I 256 11 /M-a
FTIME11 equ 200d it i wout/pass 64 data b. /Ha
FTIME21 equ 255d it of i 128 " /Ml-a
FTIME31 equ 355d If of I 256 '~" /1-la

@print -macro strioc ;print string at strloc
local strloc
push cx
lea dx,strloc
mov ah,09h
int 21h
POP cx
endm

Rlbdin macro ;get kbd char in al
A-26



I
@kbdcI±k =acro :check for )±d clizir

=ow ah,.hh
int 21h ;retur.r al: S-nlkey, ff-keyhit
endn

jprx =aCro le-, dat ;print hex data in word dat, 2en 1 to .4
;don't out data in ax

r:w ax, len
rush ax
row ax,dat
nush ax
call prx
add sp,4
end=

Idrprt -acro buf,adr,len ;hex dump a data area
--v axlen
push ax
row) ax,adr
push ax
nov ax,buf
push ax
call erp-,
add sp,6

ZODE GROUP DATA, RCODE, STACK

WrIATA SEGMET WORD PUBLIC

;DOS driver init request header for=at
ini_hd struc

db 23 ;hdr len
db 0
db 0 ;init cud

3tat dw 0
db 8 dup (0)db 0 ;num units (not used)

=dend dd 0 ;code end set here
argo dw 0 ;arg offset
args dw 0 ;arg segment

db 0
ini_hd ends

--- adapter parameter setup string --------------------
this would come from 'device=' on real driver init

argstr db "bs.sys /A:300 /D:1 /I:3",lf

--- fake driver init request header for InitParameter input
ih ini_hd <,,,,,,,offset CODE:argstr,seg CODE,>

vectsv dd 22h dup (0) ;save all vectors so we can cleanup

;WhoAmI adapter info structure
ad-info struc
ea db 6 dup(0) ;enet addr
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,:er4 db 0type Ver
amyp db 0 ;adapter type
Istat db 0 ;adapter status
,frs db 0 ;buffer flags
nxb db 0 ;number of xmit buffers
;xb dw 0 ;xm-it buffer size
~Mtc dd 0 ;Ymit count
xmte did 0 ;xmi;t errs
'cmtto dd 0 ;xmit timeouts
:CVC dd 0 -rcv count

zcvbc dd 0 ;bcast rcv count
rcve dd 0 ;rcv errs
tc dd 0 ;retryv counlt
:fm-d db 0 ;,:fer mode flags
wtmd db 0 ;wait =ode flags
tytpt, dw 0 ;extension pointer
id_info ends

;por=messages

-rf db cr,lf,I$'
'Vmsg db "tSt3l load point: S

!=g db "i-nitParameters returns: $

:Armsg db "fInitAdipters returns: V"
Mng db "%hoA=I returns: $"
:-g db "WrRxvilter returns: $
Ung db "Setlolzead returns: S

;Emsg db "GetRxData error return: $
APmsg db lf,nZero length backet",cr,lf,'S'
PAmsg db "Press any key to continue"I,cr,lf,''
ZSnsg db "Starting packet receive.., any key to end"I,cr,lf,'$'
tEmsg db "Stopping receive"1,cr,lf,'S'
CLmsg db ":,
*fFnsg db it - V
',Nznsg db "Select function, r for recv, t for xmit: ",'$'
X~rsg db "Sending I packet"I,cr;lf,'S'
XJasg db !'PutTx~ata returns: $S"

AlDlmsg db "Average integer: $"
RDFmsg db It Average fraction: S

(Mreq db "Transnision of packets has four options:"1,cr,lf
db "f 0. Exit"l,cr,lf
db "t 1. Transmit 78 byte packets with random time data pass."l,cr,l
db 1 2. Transmit 142 byte packets with random time data pass." ,cr,
db "t 3. Transmit 270 byte packets with random time data pass."l,cr,
db cr,lf
db "Enter your choise: ",S Ma

XMmsgl db "Sending 78 bytes packets for 10 seconds sampling W/D"1 ;Ma
db cr,lf,'S' ;Ma

<Mmsg2 db "Sending 142 bytes packets for 10 seconds sampling w/D" ;Ma
db cr,lf,'$' ; Ma

XMmsg3 db "Sending 270 bytes packets for 10 seconds sampling w/D1' ;Ma
db cr,lf,'$' ;Ma

X'Mmsg4 db "Sending long packets for one minite without data pass" ;Ma
db cr,lf,'S' Ma
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L.-22sg :db 11 ntddr5~2~g db " major vrS 1

Wo3=sg db " minor ver 5
1O4=sg db 11 sub ver 5"
105=sg db ' type ver 5"

IW06=sg db " adapter type 5"
.107msg db " adapter status
308=sg db buffer flags : $19

WO9n-sg db number of xmit buffers : "1
WlOmsg db " xmit buffer size S
Ilrsg db " xmit count 5
.Il2msg db -" xriit errs 5
W13E'sg db " xmit timeouts S1

1l4nsg db " rcv count 5
ll1rnsg db " bcast rcv count 5

W16msg db " rcv errs . 5
'117msg db " retry count 5"
318=sg db " xfer mode flags 5"

W19msg db " wait mode flags 5"
W20=sg db extension pointer 5"

misc parameters
retsav dw ?
;egval dw ?
:off dw ?

errcd db 0

,klock db 0
aklen dw 0
pkerr dw 0
)kcnt. dw, 0
_)kcount dw 0

-.avax dw ?

;receive buffer
iokthd db 32 dup(0) ;packet header portion for SetookAhead
:pktdat db 1500 dup(0) ;remainder of pkt buffer /closed by Ma

;W4hoAmI buffer
ibf ad-info <> ;WhoAmI buffer

~ ready packet data
:transmit 64 data byte packet
xmntpk label byte
desta db 02h,60h,8ch,01h,02h,03h ;arbitrary dcst addr
sorca db Ooh,O0h,00h,ofh,Ofh,ofh ;source addr - fill from who ea
?len db 0,64 ;packet length
pdata db 00h,OOh,00h,O0h,04h,05h,06h,07h

db 08h,09h,oah,obh,Och,Odh,Oeh,Ofh
db 10h,llh,12h,l3h,14h,l~h,16h,1lh
db 18h,19h,Iah,1bh,1ch,1dh,leh,lfh
db 2Oh,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
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~~ ~ready packet data * * *~

;transmit 128 data byte packet
<mtrpk2 label byte
lesta2 db 02h,60h,Sch,Olh,02h,03h, ;arbitrary dest addr
sorca2 db O0h,OOh,00b,Ofh,Oh,Ofl- ;source addr - fill from who ea
3len2 db 0,128 ;packet length
,)data2 db 00h,OOh,OOh,OOh,04h,05h,06h,07h

db 08h,09h,Oah,Obh,och,Odh,Oeh,Ofh
db l~h,llh,l2h,13h,14b,15h,16h,17h
db 18h,19h,lah,lbh,lch,ldh,leh,lfh

-db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35hi,36hi,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
db 00h,Olb,02h,03h,04h,05h,06h,07h

- db 08h,09h,Oah,Obh,och,odh,Oeh,pfh
db l0h,llh,12h,13h,14h,15h,16h,17h
db 18h,19h,lah,lbh,lch,ldh,leh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3aht-3bh,3ch,3dh,3eh,3fh

plen2 dw S-xmtpk2 ;packet len

~~~ ~~ready packet data ************

;tranlsmit 2S6 data-byte packet
Ixmtpk3 lab'l byte
Iesta3 db 02h,60h,8ch,olh,02h,03h ;arbitrary dest addr
3orca3 db O0h,ooh,Ooh,Ofh,ofh,Ofh ;source addr - fill from who ea
plen3 db 0,255 ;packet length
P data3 db 00h,OOh,00h,OOh,04h,05h,06h,07h

db 08h,09h,Oah,obh,och,Odh,Oelh,ofh
db 10h,llh,l2h,13h,14h,l5h,l6h,17h
db 18h,19h,lah,lbh,lch,ldh,leh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db, 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
db O00h,olh,02h,03h,04h,05h,O6h,07h
db 08h,09h,oah,obh,Och,Odh,Oeh,Ofh
db 10h,llh,12h,13h,14h,15h,16b,17h
db !8h,19h,lah,lbh,ich,ldh,leh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
db 00h,Olh,02h,03h,o04h,05h,06h,o7h
db 08h,09h,Oah,obh,Och,Odh,Oeh,Ofh
db 10h,1lh,12h,l3h,14h,l5h,16h,l7h
db 18h,19h,Iah,lbh,ich,ldh,leh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
db 00h,Olh,02h,03h,04h,05h,06ho7h
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08h 09h
J5 81,19h,1ah,!bhIch idb loP ljjh

db 2
Oh,

2
h,22h,2h24h2Sh26h,

2 7hjdb 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 3 0h,31h,32h,33h,34h35h36h,37,

db 38h,3 9h,3ah. 3ph,3ch3dheh,3fh

:plen3 dw $-xmtpk3 ;packet len

;transmit largest packet, new data area/Na

YxYtpkl label byte
I;destal db 02h,60h,8ch,0lh,02h,03h ;arbitrary dest addr;,sorcal db O0h,O0h,Ooh,Ofh,ofhOfh ;source addr - fill from 11bo eaplenl dw 0,1500 ;aktlntpdatal dw 187 dup (OOOlh,0203h,04o ;packet lenghO~hO~hOodw Offllh,Offl3h S~67.8~~ab~cdo~h

'Xplenl dw S-xmtpki ;packet len

hour db 0
lin db 0
..ec db 0
count dw 0
~uncnum db 0
;umrd dw 0

1-ATA ENDS

STACK SEGMENT STACK
STACK ENDS

RCODE SEGMENT WORD 'PUBLIC

assume cs:code, ds:code

main routine

:str.X2 proc near

mov ax,CODE
soy ds,ax
nov es,ax

soy ax,cs

Moy segval,ax
soy toff,offset CODE:tst3l ;Ma
Moy toff,offset CODE:tstrx2 MNa

@print TVmsg;Pitpo laddr@prx 4,segval;rntpo lodad
@Print CLmsg
@prx 4,toff
@print crlf
Oprint PAmsg *Wait for key@kbdin .. get it
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Mov retsav,ax

@print WFmsg
@prx 4,retsav
@print crlf
Mov ax,retsav
or ax,ax
jz wfok
mov errcd,5
jMp uninit,If-k:

;do xmit or rcv per user input
fnprmt:

@print FNmsg
@kbdin ;get input selection
push ax
@print crlf
pop ax
cnp al,'r'
je dorecv ;Ma
je jdorecv ;Ma
cmp al,'t'
je doxmt ;Ma
jne fnprmt ;Ma

jmp fnprmt ;Ma
jdorecv: jmp dorecv )Ma

Ioxmt:
@print XMreq ;Ma
@kbdin ;Ma, get input selection
push ax ;Ma
@print crlf ;Ma

'pop ax ;Ma
cmp al,'l' ;Ma
je doxml ;Ma, transmit 64 byte packets with data pass
cmp al,'2' ;Ma
je jdoxm2 ;Ma, transmit 128 byte packets with data pass
cmp al,'3' ;Ma
je jdoxm3 ;Ma, transmit 256 byte packets with data pass
cmp al,'4' ;Ma
je jdoxm4 ;Ma, transmit long packets without data pass
cmp al,'O' ;Ma
je juninit ;Ma, end of transmision
jne doxnt ;Ma
mov errcd,al ;Ma
jmp uninit ;Ma

jdoxm2: jmp doxm2 ;Ma
jdoxm3: jmp doxm3 ;Ma
jdoxm4: jmp doxm4 ;Ma
juninit: jmp uninit ;Ma

transmit 64 data byte packet continuously without data pass for 10 seconds
sampling.
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I I buich0! v"x'er.; I ot ite-

Mov bx~offset CODE: in ;td}je driver ,nlit request buffer

call initarameters

M retsav,aX

@print !Pnisg.
@prx 4,retsav
@print crlf
nov ax,retsav
or ax,ax
jz init-ok
nov al,l
imp cout

into:nov di,offset CODE:RxProcess

call InitAdapters

nov retsav,ax

@print IAmsg
@prx 4,retsav
@print crlf
nov ax,retsav
or ax,ax
jz ia-ok
nov errcd,2
imp uninit

!aok:

call dowho ;call WhoAmI and list result

SetookAhead is not required but added for reference
xor dl,dl ;adapter 0
nov cx,32 ;LookAhead size

call SetookAhead

nov retsav,ax

@print LAmsg
@prx 4,retsav
@print crlf
nov ax,retsav
or ax,ax
jz la-ok
Mov errcd,4
imp uninit

la-ok:

nov pkcount,0
xor dl,dl ;adapter 0

ov ax,Olh ;set filter board address
nov ax1Och ;set filter to prornis/bcast
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al,-11

* 12 rdbL r
imp wedone:dbf~r:
test pklock,Offh ;got a pkt?
jnz lstpkt
-jmp chkpk

Istpkt:
test pkerr,Offffh ;any error
jz dmpk
@print GEmsg
@prx 4,pkerr
@print crlf
mov pklock,O
inc pkcnt
imp chkpk

dmpk:
cmp pklen,O
jnz pkok
@print ZPmsg
mov pklock,O
inc pkcnt
imp chkpk

pkok:
cmp pklen,256
jle dmokl
nov pklen,256 ;limit damp to Ist 256 bytes

1mokl:
@dmprt <offset CODE:pkthd>,O,pklen
mov pklock,O
inc pkcnt
jmp chkpk

wedone:
@print REmsg
mov ax,0 ;a return code
ret

rcvsome endp

RxProcess

RxProcess proc near

push bx
push cx

test cs:pklock,Offh
jz getp

dontget:
inc pkcount
mov cx,o ;zero length (just discard)
jmp goget

getp:
; At this point we could check es:di packet header data
; to make some decision on packet disposition
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lo n ) w k ,ke 'iata $-to it
Mov c;pk ock, f n ;ock butf
nov cs: pkerr, 0

goget.
mov ax,CODE
mov es,ax
mov di,offset CODE:pkthd ;buffer
or dl,40h ;release buffer

call GetRxData

jcxz nolen
Mov cs:pkerr,ax
mov cs:pklen,cx

iolen
pop cx
pop bx
ret

xProcess endp

ExitRcvlnt

xitRcvInt proc near

iret

!xitRcvInt endp

--- get and print WhoAmI statistics ---

Jowho proc near

push es
xor dl,dl ;adapter 0

call WhoAml

mov retsav,ax

@print WAmsg
@prx 4,retsav
@print crlf
mov ax,retsav
or ax,ax
jz wa-ok
mov errcd,3
imp uninit

wa~ok: mov si,di
mov di,offset CODE:wbf
push ds

,,push ds
push es
pop ds
pop es
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repu rx~oW ;c.opy w:ho but tel-

POP ds
POP es

call whodat ;print the WhoAmI~ data

@print PArnsg
soy ah,8
int 21h ;wait for key

ret Z
dowho endp

--- print WhoAmI data ------------
whodat PROC near

@print WOOssg

@dmprt <offset CODE:wbf>,O,48

@print WOlmsg
mov cx,6
soy bx,O

prtea:
push bx
@prx 2,<Word ptr (bx+offset CODE:wbf.ea-l]>
POP bx
inc ,bx
loop prtea
@print crlf

@prinlt WO2msg
@prx 2,<word ptr wbf.verl-l>
@print crlf

@print WO3rnsg
Oprx 2,<word ptr wbf.ver2-1>
@print crlf

@print WO4msg
@prx 2,<word ptr wbf.ver3-1>
@print crlf

@print WO5msg
Oprx 2,<word ptr wbf.ver4-1>
@print crlf

@print WO6msg
@prx 2,<word ptr wbf.atyp-l>
@print crlf

@print WO~rnsg
@prx 2,<word ptr wbf.astat-1>
@print crlf

@print WO8msg
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Oprint cr I

@print WOqmsg
@prx 2,<word ptr wbf.nxb-l>
@print erl f

@print Wlomsg
@prx 4,<word ptr wbf.sxb>
@print crlf

@print Wllmsg
@prx 4,<word ptr wbf.xrntc+2>
@prx 4,<word ptr wbf.xmtc>
@print crlf

@prinvt W12msg
@prx 4,<word ptr wbf.xzate+2>
@prx 4,<word ptr wbf.xmte>
@print crlf

@print Wl3msg
@prx 4,<word ptr wbf.xrntto+2>
@prx 4,<word ptr wbf.xmntto>
@print, crlf

@print Wl4rnsg
@prx 4,<word ptr wbf.rcvc+2>
@prx 4,<word ptr wbf.rcvc>
@print crlf

@print Wl5msg
@prx. 4,<word ptr wbf.rcvbc+2>
@prx 4,<word ptr wbf.rcvbc>
@print crlf

@print ;416msg
oprx 4,<word pti wbf.rcve+2>
@prx 4,<word ptr wibf.rcve>
@print crlf

@print 14l7msg
@prx 4,<word ptr wbf.rtC+2>
@prx 4,<wordptr wbf.rtc>
@print crlf

@prinit Wisrnsg
@prx 2,<worl ptr wbf.xfmd-l>
@print crlf

@prin~t W19msg
@prx 2,<word ptr wbf.wtnid-l>
@print crlf

@print W2Omsg
@prx 4,<word ptr wbf.extp>
@prinit crlf

ret
whodat endp A-37j



savvecs proc near
push ds
push es
push si
push di
push cx

m6v ax,ds
mov es'ax
xor ax,ax
mov ds,ax
mov cx,22h*2 ;Vectors 0 -21h, 2 wds per
soy dioffset CODE:vectsv
Xor si'si
old
c I L

rep movsw ;save 'em all
sti

POP cx
POP d'

POP es
POP ds
ret

savvecs endp

fixvecs proc near
push es
push si
push di
push cx

xor ax,ax
xnov es,ax
soy cx,22h*2 ;Vectors 0 -21h, 2 wds per
inov si,offset CODE:vectsv
xor di,di
old
cli

rep movsw ;restore 'em all
sti

POP cx
POP di

fixvecs endp,

* dmprt - produces dump listing, calling parameters are pushed on stack
* (converted from a C routine)
* INPUTS:
* (bp+4] -data ad~dress
* (bp+6] starting address for line headers

(bp+8] = length of data to print
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?o~ dev cc

dsprt proc near

push bp
rnov bp, sp
rnov. bx, bp a a
sub bx,Och ;localvr
mov sp,bx
push si

rnov ax,fbp+8] ;len

nov cx,10h

10061: div cx

soy (bp-4],ax ;lines

10063: moy (bp-6],dx ;rem

c10066: Moy word ptr (bp-8],0

1006b: soy word ptr (bp-OahJ,0 ;line

10070: imp d0158

d0073:
push dx
soy dl,cr ;000d
soy ah,2
i nt 21h
soy dl,lf ;OOOA
soy ah,2
int 21h
soy dl,'
Toy ah,2
int 21h
soy dl,'
soy ah,2
int 21h
POP dx

soy ax,4
push ax
soy ax,'(bp+6] ;adr
iad ax,fbp-B] :1

push ax
call prx-
add sp,4 ;0004
push dx
soy dl,'
Toy ah,2
ift 21h
soy dl,'
Toy ah,2
int 21h
pop dx

soy word ptr (bp-Och],0 A-3 j



Coy ah, 2
int 21h
POP 4x

d~odS:- =oy ax,2 ,0002
push ax
coy bx,[fbk-8J1
=oy si,[bp+4) ;buf
coy ahj,~i ;buf~iJ
push ax
call Pik
add sp,4 "0004
inc word ptr (bp-8] :
inc word ptr (bp-Och] ;j

dooO : crnp word ptr (bp-OchJ,!Oh ;j
jb dOOc5

push dy
=oy dl,-
mowv ah,2
int 21h
Icoy d,
Mow ah,2
int 21h
POP dx

sub word ptr [bp-8],lOh ;i,0010
Mow word ptr (bp-Och],0 ;

;do ascii
do113: mow bx, (bp-8] ;

coy sijfbp+4] ;buf
push dx
mow dl ,(bx+si] ;bufji)
cep dl,''
jb dOl3f
cep dl,7fh
jb d0142

dOl3f: nov dl,'.' ;002e

d0142:
mnow ah,2
int 21h
POP dx

inc word ptr Ebp-8] ;i
inc word ptr (bp-Ochl ;j
cmp word ptr (bp-Och],l0h '0010
jb d0113
inc word ptr (bp-Oah] ;line
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1073

20l63- =9 word ptr (*-u-6J,O ;re=
jnz dOl6c
jzP d0272

.1016c:
push dx
oV, dl,cr ;000d
=Vw ah,2
.It 2i1h
ovj dl, 14 ;OO~a

=W'J al, 2
,It 2i.1

ry dl,' I
ra': ah,2
mnt 2!h
zOV dl/,'
ray ah, 2
inz 21h
POP Gx

=3v ax,4 '0008
Push ax
nolv ax, (bp+6] ;adr
add a,[pB
push ax
call prx
add sp,4 ;0004
push &x
cow dl,f
mov ah,2
int 21h
nov dl,'
rnov ah,2
int 21h
POP dx

nov word ptr [bp-Och],O

imp short dOlc3

d0198: 'test byte ptr (bp-Och],3
jnz dOlaB
push dx
mov dl,'
nov ah,2
int 21h
POP dx

JOla8: mov ax,2 ;0002
push ax
nov bx,(bp-81 ;
nov si,[bp+4] ;buf
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call ~)
add zpA4 ;0004
VIC word otr [b.0-3J;
Inc word ptr (bp-Och] ;j

dOlc3j nov ax, Ibo-6J ;a
c=0 (bp-Och],ax j
jb d0198

d~c:jop short dOif4

jnz d-Oldd

push dx

nov ah,2

pop dx

doidd:
push dx
:now dl,'.'
mov ah.2
in' 21h
mov dl,'.'
nov ah,2
int 21h
pop dx

;n- word ptr [bp-Och] dj

dOlf4: cop word ptr (bp-Och],l0h ;0010
jb dOlcd
push dx
nov dl,'
n1ov ah, 2
int 21h
Inov dl,'
nov ah,2
int 21h
POP dx

Inov ax,(bp-6] ;rem
sub (bp-8],ax ;
Mov word ptr Cbp-Och],O ;j

;do ascii
d0219: nov ax,(bp-6] ;rem

cop (bp-Och),ax ;
jnb d026c
nov bx,(bp-8] ;
nov si,[bP+4] ;buf
push dx
nov dl,[bx+si) ;buf(i]
cop dl,'j'
jb d024d
cop dl,7fh
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!024d: mov dl,'.' ;002e

'10250:
mor ah,2
int 21h
pop dx

inc word ptr [bp-8] ;i
inc word ptr [bp-Och] ;j
imp short d0219

d025f:
push dx
mov dl,'.'
mov ah,2
int 21h
pop dx

inc word ptr (bp-Och] ;j

d026c: cmp word ptr (bp-OchllOh ;0010

10272: jb d025f 
push dx
mov dl,cr ;O00d
mov ah,2
int 21h
mov dl,lf ;O00a
now ah,2
int 21h
pop dx

pop si
mov sp,bp
pop bp
ret

dmprt endp

prx - routine to print a hex value from binary data up to word length
INPUTS:

[bp+4) = binary data to convert
* (bp+6] = number of bytes to print (1 to 4)

prx proc near

push bp
mov bp,sp
mov bx,bp
sub bx,4 :local space
mov sp,bx

push si
push dx
push cx A-43



__________________________________________________________. . __ .. aA.- o

S& ! .!.;

; temp bu[ ces.be
Mov ds,ax
lea bx,[bp-4] ;temp buffer address
mov dx,(bp+41 ;datato cvrt
call wtoa
Mov cx,[bp+6J ;char count to print
xor si,gi

&rxl:

mov dl,[bp+si-4] ;get a byte
mov ah,2
int 21h ;print itinc si
loop prxl

pop ds
pop cx
pop dx
POP si
mov sp,bp
pop bp
ret

Irx endp

CONVERT WORD TQ ASCII HEX
Calling sequence:

mov dx,word ;word to convert
mov bx,offset out ;where to put outputi ; call .wtoa

ds:bx needs 4 bytes for result

,toa proc near
push ax
push bx
push cx
push dx
push si
mov si,4 ;digits per word

ItoaOl:
mov al,dl ;get a digit
mov cl,4
shr d%,cl ;strip the digit
and al,ofh ;keep low nibble
add al,090h
daa
adc al,040h
daa
dec si ;count the digit
mov (bx+si],al ;store the digit
jnz wtoa0l
pop si
pop dx
pop cx
pop bx
pop ax
ret
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zCODE LNDS
END tstrX2 ;VaI
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tatrLx 4. 1 Th,; prog'I Z~ cndsI packott; wIth -'n'~kn t r e dela., * asf
Lo the adapter buffjer at each pacKet transfer time.
it tests the posSbilltiCs of overwrite the packet data stayed
in the adapter buffer which is delayed to be transfered due to
busy channel, collision or abortion.

*NOTE: ** To allow this program to end cleanly
added, savvecs and fixvecs routines to preserve vectors that
could possibly be changed.
This allows 3L interrupt hooks to be undone-so 3L can be used
in an executable program rather than just a permanent driver.

xnclude 'ehwie6.h

define 3L functions
x~rn InitParameters:near

extrn InitAdapters:near
~xtrn WhoAmI:near
xtrn ResetAdapter: near

extrn RdRxF'ilter :near
,extrn WrRxFilter: near
txtrn GetRxData:near

,jxtrn SetLookAhead:near
extrn PutTxData:near

octrn SetTime:near
extrn Ticks:word

xtrn Srand:near
extrn Rand:near
extrn SrandT:near
:xtrn RandT:near
~xtrn Waiting:near
extrn getpknum:near
txtrn isxzitok: near
!xtrn stopxmit:near
extrn getisrtsr:near

!xtrn stop-.count :word
extrn ga..cmd..reg :byte ;Ma
extrn myeaddr :byte
!xtrn ..nxmit :dword
?xtrn -.ntxtmo :dword
extrn ..nco. :dword
ixtrn -.nmxcol :dword
?xtrn _nrecv :dword
extrn _nbadpk :dword
extrn ..novflo :dword
!xtrn ..ntxbad :dword
axtrn ..nrunts :dword
extrn _.nbrds ~ wr
ixtrn _ncolide :dword ;Ma
.xtrn mtoff :dword ;Ma

nublic RxProcess
,ublic ExitRcvlnt

;so these'll be in map for debugging
)ublic argstr, crlf, retsav, pkthd, wbf, xmtpk, fnprmt
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I equ Oah ft
Cr equ Odh
minsec equ 60d

IUMXMIT equ 10d ;total packets transmitted /Ma

*WAITIME equ 16d ;unit in usec. /Ma
ANDRAMGE equ lid ;upper limit of random number /Ma
1IODUNUM equ lOd ;modular number with count /Ma
rFTMEIO equ Id ;base time of random time delay /Ma

STOPWAIT equ Od ;l=stoP wait, O=stop no wait /Ma

priht macro strloc ;print string at strloc
local strloc
push cx
lea dx,strloc
ov ah,09h
int 21h
pop cx
endm

Ikbdin macro ;get kbd char in al
mov ah,8
int 21h ;wait for key
endm

@kbdchk macro ;check for kbd char
mov ah,Obh
int 21h ;returns al: 0-nokey, ff-keyhit
endm

)prx macro len, dat ;print hex data in word dat, len = 1 to 4
;don't put data in ax

mov ax,len
push ax
mov ax,dat
push ax
call prx
add sp,4
endm

?dmprt macro buf,adr,len ;hex dump a data area
mov ax,len
push ax
mov ax,adr
push ax
mov ax,buf
push ax
call dmprt
add sp,6
endm

ZODE GROUP DATA, RCODE, STACK

DATA SEGMENT WORD PUBLIC

;DOS driver init request header format
ini-hd struc

db 23 ;hdr len
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7.

, b 8 dup (0)Sb 0 ;nun units (pot used)

dend dd 0 ;code end set here
'rgo dw 0 ;arg offset
args dw 0 ;arg segment
, db 0
ni-hd ends

adapter parameter setup string-------------------
this would come'from 'device=' on real driver init

jargstr db "bs.sys /A:300 /D:1 /i:3",1f
-- fake driver init request header for InitParameter input

h ini-hd <.,,,,,,offset CODE:argstr,seg CODE,>

i "ectsv dd 22h dup (0) ;save all vectors so we can cleanup

;WhoAmr adapter info structure
ad-info struc
a db 6 dup(0) ;enet addr
.erl db 0 ;major ver

'ver2 db 0 ;minor ver
er3 db 0 ;sub ver
er4 db 0 ;type ver

;atyp db 0 ;adapter type
1'stat db 0 ;adapter status
frs db 0 ;buffer flags

fnxb db 0 number of xmit buffers
sxb dw 0 ;xmit buffer'size
mtc dd 0 ;xmit count.
..mte dd 0 ;xmit errs
xitto dd 0 ;xmit timeouts
cvc dd 0 ;rev count
cvbc dd 0 ;bcast rev count
rcve dd 0 ;rcv errs
,,tc dd 0 ;retry count

fmd db 0 ;xfor mode flags
itmd db 0 ;wait mode flags
extp dw 0 ;extension pointer
mtcol dw 0 ;xmit collision /Ma
d_info ends

-program messages,
'rlf db cr,lf,'$,
rVmsg db "tst3l load point: $"
IPmsg db "InitP! rameters returns: $"
Amsg db "InitAdapters returns: $"

.!Amsg db "WhoAMI returns: $,"
WFmsg db "WrRxFilter returns: $"
.Amsg db "SetLookAhead returns: $"
;Emsg db "GetRxData error return: $"

ZPmsg db If,"Zero length packet",cr,lf,'$'
0Amsg db "Press any key to continue",cr,lf,'$'
:Smsg db "Starting packet receive.., any key to end",cr,lf,,'S
-Emsg db "Stopping receive",cr,lf,'$'
ZLmsg db ":$"
TFmsg db " - $"
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un,1 I nI. , o

YS~mSg, db IINICISR value is: $S"
"SRmsg db -INICTSR value is: S',

RPmsg,- db "Trotal stop tranrnission number: "I,'$' ;M&
:omsg db "Total collision number : 11,1$1 1M

3Tmsg db "Returned 'rSR decision value :"'';Ma
GAmsg db "IGA~comiand register value :",$;a

<Mreq db "Transmision of~packets has four options:"1,cr,lf
db It 0. Exit"l,cr,lf
db 1! 1. Generate 78 byte packets randomly w/retry to repiace."l,cr,
db It 2. Generate 142 byte packets randomly w/retry to replace."l,cr
db it 3. Generate 270 byte packets randomly w/retry to replace."1,cr
db cr,lf
db "Enter your choice: "' ;Ma

XMmsgl db "Sending 78 bytes packets randomly w/packet replacing." ;Ma
db cr,lf,'S' ;Ma

<Mmsg2 db "Sending 142 bytes packets randomly w/packet replacing." ;Ma
db cr,lf,'$' ;Ma

XMmsg3 db "'Sendin~g 270 bytes packets ranaomly w/packet replacing." ;Ma
db cr,lf,'$' ;Ma

WOOmsg db "WhoAmI DATA -"l,cr,lf,'S'

4Olmsg db "f enet addr $.

402msg db "t major ver:
WO3msg db "t minor ver .

404msg db "t sub ver :5
i05msg db "t type ver $i

W06msg db "1 adapter type $ 5"
407msg db "t adapter status :5
40 Isg db "i buffer flags:
WO9msg db "l number of xiit, buffers 5
WlOmsg db " xiit buffer size :
4.llmsg db " xmit count:
R12msg db " xmit errs.

1W13msg db " xiit timeouts .5

/14msg db "t rcv count .5

iAl5msg db Il bcast roy count $I
W16msg db "t rcv errs . $I"
-217msg db "t retry count . 5
418msg db "1 xfer mode flags .

v0l9msg db "t wait mode flags . 5
W20msg db "t extension pointer : 5
d2lmsg db "t xmit collision count : $5" ;Ma

misc parameters
retsav dw ?
segval dw ?
toff dw ?

V errcd db 0
pklock db 0
pklen dw 0
pkerr dw 0
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S~vax d'dw

receive buffer
)kthd db 32 dup(0) ;packet header portion for SetLookAhead
pktdat db 1500 dup(0) iremainder of pkt buffer~

WhoAmI buffer
wbf ad _info <> ;WhoAmI buffer

*************ready packet data ************

;transm~it 64 data byte packet
:mtpk label byte
testa. db 02h,60h,Sch,Olh,02h,03h ;arbitrary dest addr
sorca db, 00h,00h,00h,ofh,Ofh,Ofh ;source addr - fill from who ea
nlen db 0,64 ;packet length
)data db 00h,00h,OOh,O0h,04h,05h,06h,07h

db 08h,69h,Oah,Obh,00h,00h,00h,00h
db lOh,llh,l2h,13h,14h,15h,16h,17h
db l8h,19h,lah,lIbh,lch,ldh,leh,lfh
db 20h,2lh,22h,23h,24h,25h,26h,27h
db 28h,,29h,2ah,2bh,2ch,2dh,2eh,2fh
db, 30h,3lh,32h,33h,34h,3Sh,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh

'cplen dw, S-xmtpk ;packet len

*************ready packet data

transmit 128 data byte packet
.mtpk2 label byte
desta2 db 02h,60h,Sch,Olh,02h,03h ;arbitrary dest addr
iorca2 db O0h,00h,O0h,Ofh,Ofh,Ofh ;source addr - fill fromt who ea
Aen2 db 0,128 ;packet length
pdata2 db, OOh,00h,00h,O0h,04h,05h,06h,07h

db 08h,09h,Oah,Obh,OOh,00h,OOh,OOh
dt l~h,llh,l2h,l3h,14h,l5h,l6h,l7h
db 18h,19h,lah,lbh,lch,ldh,leh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
4b O0h,Olh,02h,03h,04h,05h,06h,07h
db 08h,09h,Oah,Obh,Och,Odh,Oeh,Ofh
db l~h,llh,l2h,13h,l4h,l5h,l6h,l7h
db l8h,19h,lah, lbh,lch,ldh,leh,lfh
db 20h,2lh,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,3lh,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh

xplen2 dw $-xrntpk2 ;packet len

;********~****ready packet data

;transmit 256 data byte packet
<lutpk3 label byte
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Oth 00 ,0 h 1,0IlA 1 4C,1 e d - I /
Iui ene J bii 0 )m 2b5

Fdata3 dl) 00h,Olh,o2h,03h,04hi,0ih,06hi,07h
db 08h,09hi,Oah,obhli,h,O,0h,O0h
db lOh,llh2h,13h,14h,15h,16h,17h
db 18h,19h,lah,lbh,lch,lIdh,reh,lfh
db 20h,21hi,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,-2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h, 35h,3Gh,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
db O0h,Olh,02h,03h,04h,05h,06h,07h
db 0Sh,09h,Oah,Obh,Och,Odh,Oeh,Ofh
db iohjllh,i2h,i3h,14h,1Sh,16h,17h
db 18h,19h,lah,lbh,lch ,ldh Ileh,lfh
db 20h,21h,22h,23h,24h,25h26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
db OOh,Olh,02h,0:3h,04h,05h,06h,o7h
db 08h,09h,Oah,Obh,Och,Odh,Oeh,Ofh
db 1Oh,11h,12h,13h,14h,l5h,l6h,17h
db l8h,l9h,lah,lbh,lch,ldh,1eh,lfh
db 20h,2lh,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
db OOh,Olh,o2h,03h,04h,05h,06h,07h
db 08h,09h,Oah,Obh,Och,Odh,Oeh,Ofh
db 1Oh,llh,l2h,l3h,14h,lsh,l6h,l7h
db l8h,l9h,lah,lbh,lch,1dh,leh,lfh
db 20h,2lh,22h,23h,24h,25h,26h, 27h
db 28h,29h,2ah, 2bh,2ch,2dh, 2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fhi

plen3 dw S-xmtpk3 ;packet len

:transmit largest packet, new data area/Ma

,xmtp)kl label byte
;destal db 02h,60h,8ch,Olh,02h,03h ;arbitrary dest addr
sorcal db 00h,O0h,OOh,ofh,Ofh,Ofh ;source addr - fill from who ea
pleni dw 0,1500 ;packet length
;pdatal dw 187 dup (000lh,0203h,0405h,0607h,0809h,OaObh,OcOdh,OeOfh)

* dw Offllh,Offl3h

;xplenl dw S-xmtpkl ;packet len

our db 0 ;Ma
in db 0 ;Ma

sec db 0 ;Ma
ount dw 0 ;Ma
ount. dw 0 MNa, counts actual packet number
funcnum db 0 :Ma
--umrd dw 0 ;Pa, summation of rand numbers for packet len.
umrdt dw 0 ;Ma, to i t"s 1 time.

jknum db 0 ;Ma, packet number 1=78, 2=142, 3-270 bytes
pendflag db 0 ;Ma, 2 - no pendiitg data, 0 - pending data
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TACK SIGMIflU' STACK(
STACK ENDS

,~CODE SEGMENT VORD PUBLIC
assume cs:code,, ds:code

main routine

:strX4 proc near

mov ax,CODE
mov ds,ax
mov es~ax

mov ax,cs

mov 'segval,ax
mov toff~offset CODE:tst3l ;Ma

mov toff,offset CODE:tstrx4 ;Ma

@print TVmsg -print prog load addr
@prX 4,segval
@print CLmsg
@prx 4,toff
@print crlf
@print PAinsg ;wait for key
R}bdin ... get it

call savvecs ;save a bunch of vectors for later

mov bx,offset CODE:ih ;fake driver mnit request buffer
call Initarameters

mov retsav,ax

@print IPmsg
@prx 4,retsav
@print crlf
mov ax,retsav
or ax,ax
jz indit.ok
m'ov al,l
jmp oout

,nitok:
mov di,offset CODE:RxProcess

call InitAdapters

mov retsav,ax

@print IAmsg
@prx 4,retsav
@print crlf
mov ax,retsav 
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ia-ok:k

call dowho ;call 1WhoAmI and list result

SetookAhead is not required but added for reference
xor dl,dl ;adapter 0
rn6v cx,32 ;LookAhead size

call SetookAhead-

aov retsav,ax

@print LAmsg
@p ,rx 4,retsav
@print crlf
soy ax,retsav
or ax,ax
jz la-ok
mov errcd,4
imp uninit

-La_ok:

mov pkcount,0
xor dl,dl ;adapter 0
soy ax,Olh ;set filter board address
soy ax,och ;set filtdr to promis/bcast

call Wr~xFilter

soy retsav,ax

@print WFmsg
@prx 4,retsav
@print crlf
Moy ax,retsav
or ax,ax
jz wf-ok
soy eircd,5
imp uninit

.-f-ok:

;do xnit or rcv per user input
,pm:@print FNmsg

@kbdin ;get input selection
push ax
@print crlf
POP ax
cmp al'Ir'
je jdorecv :Ma
cap al,'t'
je doxmt ;Ma
imjrp fnpr.s.t ;Ma
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WJ'.=L:
=o' stop.cotnt,2 ;.a, clear I stop-

nov word ptr _nxiit,O :!Aa, clear
nov word ptr _nyc-it+2,0 ;x.a, _nx=:t
nov word ptr _nrecv,O , ;Ma, clear
Mov word ptr _nrecv+2,0 ;Ha, _nrecv
nov word ptr _ncolide,O ;Ma, clear
nov word ptr _ncolide-2,O ;Ma, _ncolide

mov -di,offset CODE:RxProcess reinitialize

call InitAdapters adapter in a known

nov retsav,ax ; state

; SetLookAhead is not required but added for reference
xor dl,dl ;adapter 0
mov cx,32 ;LookAhead size

call SetLookAhead

mov retsav,ax

mov pkcount,0
xor dl,dl ;adapter 0

- mov ax,Olh ;set filter board address
mov ax,Och ;set filter to promis/bcast

call WrRxFilter

Mov retsav,ax

@print XMreq ;Ma
@kbdin ;Ma, get input selection
push ax ;Ma
@print crlf ;Ma
pop ax ;Ma
cmp al,'l' ;Ma
je jdoxml ;Ma, transmit 78 byte packets
cmp al,'2' ;Ma
je jdoxm2 ;Ma, transmit 142 byte packets
cmp al,'3' ;Ma
je jdoxm3 ;Ma, transmit 270 byte packets
cmp al,'0' ;Ma
je juhinit ;Ma, end of transmision
imp doxmt ;Ma
mov errcd,al ;Ma
jmp uninit ;Ma

juninit:
jmp uninit ;Ma

jdoxml: imp doxml
jdoxm2: jmp doxm2
jdoxm3: jmp doxm3
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no u nc=, I14 -a
-. ccu.nt,ld ;.a, tr count
noV countll, d ;,Ma, start count!

-emXl:
push cx;

nov ax,count ;Ma
=V byte ptr pdaa[131,ah ;YMa, =ark packet sequential nu=ber h
=ov bte ptr -data(l4],al ;Xa, & lcy bytes

Mow ax,count ;Ma
=. byte ptr =data[151,ah ;Ma, =ark actual packet nuber on high
nov byte ptr pdata([.,al ;fa & low bytes

call Xmitl ;Xa, transmit one "canned" packet

;-twai nov dx,Od ;va
=ov ax,count ;Ya
=oV bx,MODUnwM ;Ma
div bx ;Ha
nov ay,dx ;Ma, pass seed nunber to SrandT
nov bx:,RAN.DRAGE ;Ma, pass upper random limit to SrandT
call SrandT ;Ha, set random seed and upper limit numbers
call RandT ;Ma, get random number
add sumrdt,ax
nov dx,FIMt!O :Ha, load interframe time
=ul dy ;Ma, get total delay time in microseconds
call Waiting ;Ma, delay

xor ax,ax ;Ma, reset ax

nov si,WORD PTR mtoff ;Ma, load ieparans addr.

nov dx,IEBASE(si] ;Ma
add dx,NICNCR ;Ma, get IIICNCR address
in al,dx ;Ma, read collision number
add word ptr _ncolide,ax ;Ma
adc word ptr _ncolide+2,0 ;Ma

call isxmitok ;Ha, check transmit status
cmp al,ld ;Ma, returned transmit status value - true
jz incountll ;Ma, trasmission complete
Mov ax,STOPWAIT ;Ma, set up wait/no wait flag
call stopxmit ;Ha, stop NIC to transmit
imp short incountl ;Ma

incountll:
add word ptr _nxmit,l ;Ma, bump counter
adc word ptr _nxmit+2,0 ;Ma
inc countl ;Ma, increament of actual pkt I
inc count ;Ma, increament of total pkt I
mov pendflag,Od ;Ma, next data - pending
imp short passl

jrepX1:
imp short repXl
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=oV pvndflag,2d ;Xa, next d za no pnding
nsSl:

pop cx
dec cx

,jnz jreox!

call dovho ;.a, list WhoA=I result
Oprint R. 5
@prx 4,stop.count
@print crlf
@print COnsg
:ov bx,word ptr _ncolide+2
@prx 4,bx
@print crlf
@print GA=sg
=ov bl,ga_cn.cdreg
@prx 4,bx
@print crlf
@print PAnsg
=ov ah,8
nt 21h ;wait for key

jnp doxmt ;Ha,

transmit 128 data byte packets w/packet replace.

do-m2:
@print XMnsg2 .M
nov funcnum,2d ;Ma
nov - count,ld ;Ma, start count
nov countl,ld ;Ma, start countl
nov cx,NU..XMIT

repX2:
push cx ;Ma

Mov ax,count ;Ma
Mov byte ptr pdata2fl3],ah ;Ma, mark packet sequential number h
mov byte ptr pdata2[14],al ;Ma, & low bytes
mov ax,countl ;Ma
rov byte ptr pdata2(15],ah ;Ma, mark actual packet number high
nov byte ptr pdata2[16],al ;Ma & low bytes

call Xmitl ;Ma, transmit one "canned" packet

;xmitwait:
mov dx,Od ;Ma
mov ax,count ;Ma
mov bx,MODUNUM ;Ha
div bx ;Ma
mov ax,dx ;Ma, pass seed number to SrandT
mov bx,RAIIDPANGE ;Ma, pass upper random limit to SrandT
call SrandT ;Ma, set random seed and upper limit numbers
call RandT ;Ma, get random number
add sumrdt,ax
nov dx,FTIME0 ;-Ma, load interframe time
mul dx ;Ma, get total delay time in microseconds IA-56



Mov si,ORD PTR mtoff ; load ieparams addr.

mov dx,IEBASE[si] ; Ma
add dx,UICICR ; Ma, get HICUCR address
in al,dx ; Ma, read collision number
add word ptr _ncolide,ax ; Ma
adc word ptr ncolide+2,0 ; Ma

call isxmitok ;Ma, check transmit status
cmp ax,ld ;Ma, returned transmit status value - true
jz incount2l ;Ma, trasmission complete
Mov ax,STOPWAIT ;Ma, set up wait/no wait flag
call stopxmit ;Ma, stop NIC to transmit
imp short incount2 ;Ma

incount2l:
add word ptr _nxmit,l ;Ma, bump counter
adc word ptr _n.xmit+2,0 ;Ma
inc countl ;Ma, increament of actual pkt 9
inc count ;Ma, increament of total pkt I
jmp short pass2

incount2:
inc count ;Ma, increament of total pkt I

pass2:
pop cx ;Ma
dec cx ;Ma
jnz jrepX2 ;Ma
call dowho ;Ma, list WhoAmI result
@print RPmsg
@prx 4,stopcount
@print crlf
@print COmsg
mov bx,word ptr _ncolide+2
@prx 4,bx
@print crlf
jmp doxmt ;Ma

jrepX2: jmp repX2

transmit 256 data byte packet w/packet replacing.

doxm3:
@print XMmsg3 ;Ma
mov funcnum,3d ;Ma
mov count,ld ;Ma, start count
mov countl,ld ;Ma, start countl
sov cx,NUMXMIT

repX3:
push cx ;Ma

mov ax,count ;Ma
mov byte ptr pdata3[13J,ah ;Ma, mark packet sequential number h
mov byte ptr pdata3(14],al ;Ma, & low bytes
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nov !).tc pti' ;pdatajjl V1,ah ;Ma, -nark Actual packet num!*er on hiqn
Mo0 byte ptr pdatj3II6].aI ;M.1 , & lot; bytes

call Xmitl ;Ma, transmit one "canned" packet

xntwait:
may dx,Od ;Ma
nov ax,count ;Ma
nov bx ,MODUIIUM ;Ma
div bx -;Ma
Mov ax,dx ;Ma, pass seed number to SrandT
mov bx,-RANDRANGE ;Ma, pass upper random limit to SrandT
call SrandT ;Ma, set random seed and upper limit numbers

* call RandT ;Ma, get random number
add sumrdt,ax
nov dx,FTIMEIO ;Ha, load interframe time
mul dx ;Ma, get total-delay time in microseconds
call W~aiting ;Ma, delay

xor ax,ax ;Ma, reset ax

nov sI,WORD PTR mtoff ;load ieparams addr.

nov dx,IEBASE(si] ;Ma.
add dx,NICNCR ;Ma, get NICNCR address
in al,dx ;Ma, read collision number
add word ptr .ncolide,ax ;Ma
adc word ptr -ncolide+2,O Ma

call isxmitok :Ma, check transmit status
cmp ax,ld ;Ma, returned transmit status value -*'true
jz incount~l ;Ma, trasmission complete
mov ax,STOPWAIT ;Ma, set up wait/no wait flag
call stopxmit ;Ma, stop HIC to transmit
imp short incount3 ;Ma

incount3l:
add word ptr -.nxmit,l ;Ma, bump counter
adc word ptr .nxmit+2,O ;Ma
inc countl ;Ma, increament of actual pkt I
inc count ;Ma, increament of total pkt I
jmp short pass3

.ncount3:
inc count ;Ma, increament of total pktI

)ass3:
POP cx
dec cx
jnz jrepX3
call dowho ;Ma, list WhoAmI result
@print RPmsg
@prx 4,stop~count
@print crlf
@print COmsg
nov bx,word ptr _ncolide+2
@prx 4,bx
Opkint crlf
imp doxmt ;Ma
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I If

receive packets

Jorecv:
call rcvsome ;recieve packets for till key hit
Mov errcd,al

uninit:

call ResetAdapter

call fixvecs
mov al,errcd

:out: mov ah,4ch
int 2lh

tstrx4 endp ;Ma

xmitl proc near

transmit one "canned" packet

;setup for PutTxData
cmp funcnum,3d ;Ma
je set3 ;Ma
cmp funcnum,2d ;Ma
je set2 ;Ma

setl:
;put our eaddr in xmit pkt
mov ax,word ptr wbf.ea
mov word ptr sorca,ax
mov ax,word ptr wbf.ea+2
mov word ptr sorca+2,ax
mov ax,word ptr wbf.ea+4
mov word ptr sorca+4,ax

mov ax,STOPWAIT
or al,pendflag
test al,3d ;test pending flag and wait status
jz pending ;pending if STOPWAIT=O and pendflag=0
mov dx,70h ;req id and no wait, with data pass, no xmit

;count
jmp short nopending

pending:
mov dx,30h ;req id and no wait, with data pass/pending

;data, no xmit count
nopending:

mov si,offset CODE:xmtpk ;xmt pkt buffer
mov bx,xplen ;set lengths
mov cx,bx
jmp short setnoTx ;Ma

set2:
;put our eaddr in xmit pkt
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I 'w": ~r e:~i.a

=0.1 ax~,%:ord ptr wbt.eal-2
mow word ptr sorca2+2,ax
Mow ax,word ptr wbf.ea+4
mov word ptr sorca2+4,ax

soy dx,70h ;M4a, req id no wait with data pass, no xmit
;count

mov si,offset CODE:xmtpk2 ;xmt pkt buffer
mow bx,xplen2 ;set lengths
mow cx,bx
imp short setnoTx ;Ma

set3:
;put our eaddr in xmit pkt
Mov ax,word ptr wbf.ea
mov w~ord ptr sorca3 ,ax
mow ax,word ptr wbf.ea+2
mow word ptr sorca3+2,ax
mow ax,word ptr wbf.dIa+4
mow word ptr sorca3+4,ax

mow dx,70h ;Ma, req id no wait with data pass, no xmit
;count

soy si,offset CODE:xmtpk3 ;xmt pkt buffer
mow bx,xplen3 ;set lengths
Mow cx~bx

setnoTx: mow di,Offffh ;no TxProcess

call PutTx~ata

Mow retsav,ax

@print XRmsg ;Ma
@prx 4,retsav ;Ma
sprint crlf ;Ma

mow ax,retsav
ret

xmitl endp

rcvsome proc near

following code to dump received packets for a fixed time
@print RSmsg

chkpk:
@kbdchk ;key pressed?
or al,al
J2 rdbfr
imp wedone

rdbfr:
test pkloekOffh ;got a pkt?
jnz lstpkt
imp chkpk

lstpkt:
test pkerr,Offffh ;any error
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nov cs:pklen,cx

olen:
POP cx
POP bx
ret

.xProcess; endp

ExitRcvlnt

ExitRcvlnt proc near

iret

7xitRcvlnt endp

-- get and print WhoAnI static --

Jowbo proc near

push es
xor dl,dl ;adapter 0

call tqhoAnl

nov retsav,ax

@print WAmsg
@prx 4,retsav
@print crlf
nov ax,retsav
or ax,ax
jz waok
nov errcd,3
janp uninit

waok:
nov si,di
nov di,offset CODE:wbf
push ds

push ds
push es
pop ds
POP es
nov cx,24
old

rep movsuw ;copy who buffer

POP ds

POP es

call whodat ;print the WhoAmI data

@print PArnsg
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tnt 2Ih;,..ait !or key

ret.
dowho endp

*----print WhoArnI data ------------
,ihodat PROC near

@print WOOmsg

*,; dmprt <offset CODE:wbf>,O,48

@print violrsg
mov cx,6
Moy bx,O

prtea:puh 
b

@prx 2,<word ptr fbx+offset CODE:wbf.ea-l]>
POP bx
inc bx
loop prtea

@print WO2rnSg
@prx 2,<word ptr wbf.verl-l>
@print crlf

@print W03msg
@prx 2,<word ptr wbf.ier2-l>
@print crlf

@print 'WO4msg
@prx 2,<word ptr wbf.ver3-l>
@print crlf

@print WO5msg
@Gprx 2,<word ptr wbf.ver4-l>
@print crlf

@print WO6msg
@prx 2,<word ptr wbf.atyp-l>
@print crlf

@print WO7msg
@prx 2,<word ptr wbf.astat-1>
@print crlf

@print WO0rnsg
@prx 2,<word ptr wbf.bfrs-l>
@print crlf

@print V1O9msg
@prx 2,<word ptr wbf.nxb-l>
@print crlf

@print WlOmsg
@prx 4,<word ptr wbf.sxb>
@print crlf
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ilprioLl WII;
; PrX 4 word ptr AAf xvAtc'2 -

Oprx 4,<word ptr twbf.xrntc>
@print crlf

@print 14l2msg
@prx 4,<word ptr gbf.xmte+2>
@prx 4,<word ptr wbf.xrnte>
@print crlf

@print Wl3msg
@prx 4,<word ptr wbf.xmtto+2>
@prx 4,<word ptr wbf.xrntto>
@print crlf

@print W44sg
@prx 4,<word ptr wbf.rcvc+2>
@prx 4,<word ptr wbf.rcvc>
@print crlf

@print Wl5rnsg'
@prx 4,<word ptr wbf.rcvbc+2>
@prx 4,<word ptr wbf.rcvbc>
@print crlf

@print Wl6rnsg
@prx 4,<word ptr wbf.rcve+2>
@prx 4,<word ptr wbf.rcve>
@print crlf

@print 1117misg
@prx 4,<word ptr wbf.rtc+2>
@prx 4,<word ptr wbf.rtc>
@print crlf

@print Wl8msg
@prx 2,<word ptr wbf.xfmd-l>
@print crlf

@print Wl9msg
@prx 2,<word ptr wbf.wtmd-l>
@print crlf

@print W2Omsg
@prx 4,<word ptr wbf.extp>
@print crlf

@print W2lmsg /Ma
@prx 4,<word ptr wbf.xmtcol> /Ma
@print crlf /Ma

ret
4hodat endp

! -------------------------------------------------------------------
;avvecs proc near

push ds
push es
push si A-63



coy ax,ds
noV es, ax
Xor ax 'ax
Moy ds, ax
Moy cx, 22h*2 ;vectors 0 -21h, 2 wds per
moy di,offset CODE:vectsv
xor si'si
cid

rep movsw ;save 'em all
sti

POP cx
POP di

POP es
POP ds
ret

savvecs endp

fixvecs proc near
push es
push si
push di
push cx

xor ax,ax
ccv es,ax
mov cx, 2 2h* 2 ;vectors 0 - 21h, 2 wds per
ccv si,offset CODE:vectsv
xor di,di
cid
cli

rep movsw ;restore 'em all
sti

POP cx
POP di
POP si
POP es
ret.

fixvecs endp

dmprt - produces dump listing, calling parameters are pushed on stack
* (converted from a C routine)
INPUTS:
* bp+4) - data address
* bp+6] = starting address for line headers
* (bp+8) -length of data to print

* OUTPUT:
* Dump listing to stdout device

dmprt proc near

push bp
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sub bx Oct) ;local. V.W$s
mow sp, bx
push S ;
M oy axbp+18) ;lIen

dOOSc: sub dx,dx
now cx,l0h

d0061: div cx
moy (bp-4),ax ;lines

d0063: mov [bp-6V,dx ;rem

10066: mov word ptr (bp-8),0 ;

1006b: mow word ptr (bp-Oah],0 ;line,

-10070: imp d0158

d0073:
push dx
moy dl,cr ;000d
mow ah,2
int 21h
Mow dl,lf ;O00A
mow ah', 2
nt, 21h

soy dl,'
moy ah,2
int 21h
moy dl,'
Mow ah,2
nt, 21.h

POP dx

mow ax,4
push ax
moyi ax, (bp+6] :adr
add ax,[bp-8] ;
push ax
call prx
add sp,4 ;0004
push dx
mow dl,'
mnow ah,2
int 21h
mov dl,'
Moy ah,2
int 21h
pop dx

moy word ptr (bp-OchJ,0

100c5: test byte ptr (bp-Och),3 ;
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intt
POP dx

IOOdS: Moy ax, 2 ;0002
push ax
r~ov bx,(bp-8J
mov si,(b014 I ;buf
Mov ahibx+sij ;buf[.i)
push ax
call r
add sp,4 ;0004
inc Word ptr (bp-O8h ; j
inc word ptr (bp-8c) ;i

doofo: cap word ptr (bP-Ochb10h ;
jb dOOcS

push dx
inov dl,'
nov ah,2
int 21h
nov dl,'
nov ah,2
int 21h
POP d

sub word ptr (bp-8),loh ;i,00l0
nov word ptr (bp-ochj,0 ;

;do 'ascii
Id0113: mov bx,Cbp-8) ;

mov si,Cbp+4) ;buf
push dx
nov dl,fbx+si] ;buf(i3
cap dl,'
jb dOl3f
cap dl,7fh
jb d0142

1013f: nov dl,'.' ;002e

d0142:
nov ah,2
int 21h
pop dx

inc word ptr tbp-S] ;i
inc word ptr [bp-Och) ;j
cap word ptr (bp-Ochj,lohV ;0010

jb d0113
inc word ptr [bp-Oah) ;line

d0158: mov ax,(bp-4) ;lines
cap, (bp-Oah),ax ;line
jnb d0163
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dt{ 3
dO163: CnP .ord ptr (15p-61,0 ;rem

jnz doI6c
im 00272

01f6c:
* Push~ dx

r'ov dl cr ;000d
rnov ah,2
int 21h
'mov dl if ;000a
mov ah, 2
int 21h
rnov dl
mov ah, 2
int 21h
Mov dl,
mov ah, 2
int 21h
POP dx

mov ax,4 '0008
push ax
mov ax,(bp+6] ;adr
add ax,(bprS] -i
push ax
call prx
add sp,4 1-0004
push dx
nov d31'l
mov ah,2
int 21h
moy dl,'
soy ah,2
iiit 21h
POP dx

soy word ptr (bp-Och3,O

imp short dOlc3

!0198: test byte ptr (bp-Och],3
jnz dOla8
push dx
soy dl,'
soy ah,2
int 21h
POP dx

dOla8: sov ax,2 ;0002
push ax
soy bx,(bp-8J ;
noy si,fbp+41 :buf
moy ah,(bx+sil ;buffil
push ax
call prx A6



-'01c3: =017 ax, bp-6J ;c
c12p [bp-OclJ,ax
jb doleS
jop short d01f4

dolcd: test byte ptr (bp-OchI,3 ;j
jnz doidd
push c>%

ov dl,'
nov ah,2.
int 21h
pop dx

10ldd:
push dx
nov dl,'.'
Mov ahf2
int 21h
nov dl,'.'
nov ah,2
int 21h
POP dx

inc word Dtr [bp-Och] ;j

dOlf 4: cMp word ptr (bp-Ochl,lOh ;0010
jb doicd
push dx
nov dl,f
nov ah,2
int 21h
nov dl,'
nov ah,2
int 21h
POP dx

nov ax,(bp-6] ;rem
sub .[bp-S],ax ;
nov word ptr [bp-Och],O ;j

;do ascii
d0219: nov ay,[bp-6] ;rem

cop (bp-OchJ,ax ;
jinb d026c
nov )3x,(bp-8] ;
nov si,(bp+4J ;buf
push dx
nov dl,[bx+si]) ;buf[i]
cmp dl,'
jb d024d
cap dl,7fh
jb d0250

d024d: nov dl,'.' ;002e

A-68



Oprx 4,rcs:I
POprint crlf
mot, ax,retsav
or ay,ax
jZ Ifo
=ov errcd,2
jnp:- UInn

call dowho ;call boAn! axid list result

;Set~ o42head is not reauired but added for reference
Xcr dl,dl ;adapter 0
=oy cx,32 ;Look~i'ead size

call SetT-okAhIead

nov retsav,ax

spitLAn-sg
9prx 4,retsav
eprint crlf
=ov ax,retsav
or ax,ax
jz la-ck
nov errcd,4
jnp uninit

naok ov pkcount,0
xor dl,dl ;adapter 0
n-ov ax,Olh ;set filter board address
nov ax,Och ;set filter to promis/bcast

call WrRxFilter

nov retsav,ax

@print WFrnsg
@prx 4,retsav
@print crlf
aIoV ax,retsav
or ax,ax
Az wf-ok
may errcd,5
jzr~p uainit

wfok:

;do xmit or roy per user input
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It 21h
poDP dx

inc word ptr bp-sj
;nc word ptr lbp-Och) ;j
j=) short d0219

U025f:
push 

dx
:ow dI,'."
=o>- ah,2
nt 21h

pop dx

;nc word ptr [bp-Och] ;j

d026c: cnp word ptr [bp-Och],IOh ;00!0
jb d025f

d0272:
push dx
nov dl,cr ;000d
=ow ah,2
int 21h

nov dl,lf ;OOOa
mov ah,2
int 21h
pop .dx.

POP Si
nov sp,bp
pop bp
ret

dmprt endp

----------------------------------------------------------------------
prx - routine to print a hex value from binary data up to word length
INPUTS:

; [bp+4] = binary data to convert
[bp+6] = number of bytes to print (I to 4)

prx prop near

push bp
mov bp,sp
hov bx,bp
sub bx,4, ;local space
nov sp,bx

push si
push dx
push ck
push ds
mov ax,ss ;make temp buf accessable
Mov ds,ax
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i. ... . . . .

=v cx, bp+6] ;char count to print
0or 51,51

MV dl,lbpfsi-] ;get a byte
nov ah,2
int 2 1h ;print it

Inc si
!op prxl

.or) ds

-op dx
pop S-1
nov sp,bp
pop bp
ret

.rx endp

CO RT . OP TO SCTI HEX
Calling sequence:

=ov dx,word ;word to convert
=ov bx,offset out ;where-to put output
call wt oa

ds:bx needs 4 bytes for result

Mcoa proc near
push ax
push bx
push cx
push dx
push si
=ov si,4 ;digits per word

7toaOl:
nov al,dl ;get a digit
nov cl,4
shr dx,cl ;strip the digit
and al,Ofh ;keep low nibble
add al,090h
daa
ado al,040h
daa
dec s, ;count the digit
nov [bx+si],al ;store the digit
jnz wtoaOl
pop si
pop dx
pop cx
pop bx
pop ax
ret

wtoa endp

RCODE ENDS
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VV taLta.-ISI
connend Lo the adapter atlter pazz the data ol odd number- packet

without wait the conpletiol of transmission- % second start

vassed onto the adapter.

**NOT--: ** To allow this program to end cleanly

added savvecs. and fiyvecs routines to preserve vectors that

could possibly be changed.

* ~ This allows 3L interrupt hooks to be undone so 3L can be used

* in an executable program rather than just a permanent driver.

include ehw-ie6.h

define 3L functions
extrn Initarameters near
.xtra -nitAdapters near
-xtrn tWhOAm:near
extrn ResetAdapterflear
Pxtra R--Rx--ilter near
!Xtrn HrP-x-ilter:near
,xtrn GetRxt2Sta :near
extra SetLod:kPhead near
!xtrn PutTxoata :near

extra SetTire: near
ixtrn Ti;cks:word

extra Srand:near
extrn Rand:near
xtrn SrandT:near

3xtra RandT:near
extra Waiting: near
Bxtrn getpknum:flear
axtrn isxmitok: near
extra stopxm~t :near
extra getisrtsrnear

extrn stop..couflt :word
extra ga-cmd-reg :byte 

'Ma.

xt fxmittirig :byte;a

axtra myeaddr :byte
*extra pendf lag :byte;M
extra _nxmi~t :dword
3xtra -nxm :dword
extrn -ncol :dword
extra -naxcol :.dword
extra -nrecv :dword
extra _nbadpk :dword
extra .novf 10 :dword
extra nrtxbad :dword
extra *nrunts :dword
extra .nbrds :dword
extra ..ncolide :dword ;Ha

exr Mtoff :dword

public RxProcess
public Exit~c Iflt
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ublic arg9tf, crli, retsav, pkthd, wbi, xmtpk, t:pvnL

public xpitl, rcvsome, dowho, savvecs, fjxvccs, dnprt, prx, wtoa

-ublic dacount,dacounftl

Xf equ Oah

cr equ Odh

insec equ 6od

NiUXXMIT equ load ;total packets transmitted /Ma

";AITIME equ 16d ;unit in usec. /Ma

AuDRANGE equ lid ;upper limit of random number /Ma

MODU LM equ ld ;nodular number with count /Va

--TIHE10 equ -d ;base time of random time delay /14a

roPwA!T equ Od ;l=stop wait, O=stop no wait /Ma

@print macro strloc ;print string at strloc

local strloc
push cx
lea dx,strloc
=oV ah,09h
int 21h
pop cx
endm

jkbdin macro ;get kbd char in al

mov ah,8
int 2!h ;wait for key

endm

qkbdchk macro ;check for kbd char

mov ah,Obh
int 21h ;returns al: C-nokey, ff-keyhit

endm

prx macro len, dat ;print hex data in word dat, len I to 4

;don't put data in ax

mov axlen
push ax
mov ax,dat
-push ax
call prx
add sp,4
endm

@dmprt macro buf,adr,len ;hex dump a data area

mov ax,len
push ax
mov axadr
push ax
mov ax,buf
push ax
call dmprt
add sp,6
endm

CODE GROUP DATA, RCODE, STACK

DATA SEGMENT WORD PUBLIC
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:I _d -;true
db 23 ;hd-r lell
db 0
db 0 :;init end

Z,tat dw 0
db 8 dup (0)
db 0 ;nun units (not used)

dend dd 0 ;code end set here
argo dw 0 ;arg offset
rgs dw 0 ;arg segment

db 0
ini-hd ends

--- adapter parameter setup string---------------------
this would,:ccme from 'device=' on real driver init

argstr db "lbs.sys /A:300 /0:l /I:3"1,lf

---fake driver init. request header for Initarameter input
ihl in-;hd ,,, .... offset CODE:argstr,seg CODE,>

'ectsv dd 22h dup (0) ;save all vectors so we can cleanup

:WThoAmI adapter info structure
td_info struc

,a db 6 dup(O) ;enet addr
verl db 0 ;major ver
'er2 db 0 ;minor ver
'er3 db 0 ;sub ver

ver4 db 0 itype ver
tltyp db 0 ;adapter type
astat db 0 ';adapter status

i~frs db 0 ;buffer flags-
nxb db 0 ;number of xmit buffers
;xb dv0;xmit. buffer size
:mtc dd 0 ;xmit count
xnte dd. 0 ;xmit errs
.mtto dd. 0 ;xmit timeouts
:cvc dd 0 ;rcv count
rcvbc dd 0 ;bcast rev count
reve dd. 0 ;rcv errs
:tc dd 0 ;retry count
xcfmd db 0 ;xfer mode flags
wtmd db 0 ;wait mode flags
axtp dw 0 ;extension pointer
<mtcol dw 0 ;xmit. collision /Ma
adjinfo ends

,program messages
crlf db cr,lf,'S'
TVmsg db "tst3l load point: 5
tPssg db "Initarameters returns: 5
tAmsg db "InitAdapters returns: S
WAmsg db "WhoAmI returns: S
t;Fmsg db "WrRxFilter returns: 5
LAmsg db "SetookAhead returns: 5

GEmsg db "GetRxData error return: 5
ZPmsg db lf,"Zero length packet,cr,lf,'S'
PAmsg db "Press any key to continue"l,cr,lf,'$'
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Lrnsg db
!iFrsg db -

fImsg db "Select function, r for recv, t for xmi;t:".'S
VMmsg db "Sending 1 packet" ,cr,lf,'S'

..Rrsg db "IPutTx~at1a returns: $."

SRmsg db "UVICISR value is: $S"
'SRmsg db "UHICTSR value is: $S"

- Pmsg db "Total stop tranmission number: "'';Ma

'Omsg db "Total collision number : 91, 1 F;M
STmsg db "Returned TSR decision value : ;Ma$
rAmsg db "GA command regL..,er value " S;Ma

'M4req db"Transmision of packets has four options:",cr,lf
db " 0. Exit"I,cr,lf
db is 1. Generate 78 byte packets randomly w/retry to replace."l,cr,
db "s 2. Generate 142 byte packets ranldomly v/retry to replace."1,cr
db "f 3. Generate 270 byte packets randomly w/retry to replace."l,cr
db cr,lf
db "Enter your choice: 1,1$1;14

XMmsgO db "Sending 78,142 & 270 bytes packets randomly." ;Ma
db cr,lf,'S' ;Ma

.Msgl db "Sending 78 bytes-~packets randomly w/packet replacing." ;Ma
db cr,lf,'S' ;M~a

34usg2 db "Sending 142 bytes packets randomly v/packet replacing." ;Ma
db cr,lf,'S' ;Ma

X~msg3 db "Sending 270 bytis packets randomly v/packet replacing.", ma
db cr,lf,'$' M

dOOmsg db "'WhoAnmI DATA-"clf''

70imsg db "t enet addr :
102msg db "f major ver : t

W03msg db "f minor ver .

'104msg db "t sub ver
105msg db "t type ver :
W06msg db " adapter type :
W07msg db " adapter status :
108msg db " buffer flags :
.409msg db " number of xmit buffers :
WlOmsg db " xmit buffer size :
Illmsg db " xmit count :
1l2msg db " xmit errs .

Wl3msg db " xmit timeouts :
'.Jl4msg db "1 rcv counti :$I
1l5msg db "t bcast rcv count $i
vWl6msg db "1 rcv errs $1
Wl7msg db "t retry count
1l8msg db "t xfer mode flags
'4l9msg db " wait mode flags

W2Omsg db " extension pointer :
"421msg db " xmit collision count S" $' Ma

;misc parameters
retsav dw ?
segval dw
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:)klock db 0
-'klen dw 0
kerr dw 0

I kcnt dw 0
pkcount du, 0

avay dw ?

receive buffer
*kthd db 32 dup(0) ;packet header portion for SetookAhead
nktdat db 1500 dup(0) remainder of pkt buffer

WhoAmI buffer
;bf ad~info <> ;WhoAmI buffer

**********~~*ready packet data **~****~**~**

;transmit 64 data byte packet
.nt~k label byte
.esta. db 02h,60h,8ch,Olh,02h,03h ;arbitrary dest addr
sorca db ooh,OOh,OOh,Ofh,Ofh,Ofh ;source addr - fill from who ea
raler. db 0,64 ;packet length
)data db, O0h,'Ooh,O0h,O0h,04h,05h,06h,07h

db 08h '09h,Oah,Obh,OOh,O0h,OOh,OOh
db lOh,Ilh,12h,13h,14h,l5h,l6h,l7h
db 18h,'19h,lah,lbh,Ich,Idh,1eh,Ifh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh

xplen dw $-=~tpk ;packet len

*************ready packet data ************

itransmit 128 data byte packet
cmtpk2 label byte
desta2 db 02h,60h,8ch,Olh,02h,03h ;arbitrary dest addr
sorca2 db O0h,OOh,O0h,Ofh,Ofh,Ofh ;source addr - fill from who em
,len2 db 0,128 ;packet length
pdata2 db, OOh,OOh,O0h,OOh,04h,05h,06h,07h

db O~h,09h,Oah,Obh,O0h,O0h,O0h,OOh
db iOh,llh,l2h,l3h,l4h,l5h,16h,l7h
db 18h,19h,lah,Ibh,1ch,1dh,Ieh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30Jh,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3c;1,3dh,3eh,3fh
db OOh,Olh,02h,03h,04h,o5h,06h,07h
db 08h,09h,Oah,Obh,Och,Odh,Oeh,Ofh
db 1Oh,1lh,l2h,13h,l4h,l5h,l6h,l7h
db 18h,19h,lah,lbh,lch,ldh,leh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
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************* ready packet data ***~*********

*rsit256 data byte packet

desta3 db 02h,60h,8ch,Olh,02h,03h ;arbitrary dest addr

ksorca3 db Ooh,O0h,O0h,Ofh,Ofh,Ofh ;source addr - fill from who ea
)len3 db 0,255 ;packet length
data3 db 00h,Olh,02h,03h,04h,05h,06h,07h

db 08h,09h,Oah,Obhi,OOh,0h,00h,00h
db loh,llh,12h,13h,14h,15h,16hi,17h
db 18h,19h,lah,lbh,lch,ldh,leh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
db 00h,Olh,02h,031h,04h,05h,06h,07h
db 08h,09h,Oah,Obh,Och,Odh,0eh,Ofh
db lOh,llh,l2h,l3b,14h,15h,16h,17h
db 18h,19h,lah,lbh,lch,ldh,leh,lfh
db 20h,21h,22h,23h,24h,i5h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
d6 00h,Olh,02h,03h,04h,05h,06h,07h
db 08h,09h,Oah,Obh,Och.Odh,Oeh,Ofh
db lOh,llh,12h,13h,14h,15h,16h,17h
db 18h,19h,lah,lbh,lchi,ldh,leh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh, ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36hi,37h

* db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
db OOh,Olh,02h,03h,04h,05h,06h,07h
db 08h,09h,Oah,Obh,Och,Odh,Oeh,Ofh
db l0h,llh,12h,13h,14h,15h,16h,l7h
db, 18h,19h 'lah,lbh,lch,ldh,leh,lfh
db 20h,21h,22z,,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh

xplen3 dw $-xmtpk3 ;packet len

;transmnit largest packet, new data area/Ma.

;xmtpkl label byte
:destal db 02h,60h,8ch,Olh,02h,03h ;arbitrary dast addr
;sorcal db OOh,OOh,O0h,Ofh,Ofh,Ofh ;source addr - fill from who ea.
;plenl dw 0,1500 ;packet length
;pdatal dw 187 dup (0001h,0203h,0405h,0607h,0809h,OaObh,OcOdh,OeOfh)

dw Offllh,Offl3h

I;xplenl dw S-xmtpkl ;packet len

nImacount dw 0 ;Ma
dmacountl dw 0 ;Ma
hour db 0 ;Ha
mini db 0 ;Ma
sec db 0 MHa
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O ~ ~ ~ -F-1 nW0~C~jts dctua I packetL numbel-

unenum d b 0 M

sumrd dw 0 :Ma, summation of rand numbers for packet len.

-um.rdt dw 0 ;Ma, to to 11 1 t time"
knum db 0 ;Na, packet number 1=78, 2=142, 3=270 bytes

DATA ENDS

TACK SEGMENT STACK
ISTACK ENDS

RCODE SEGMENT WORD PUBLIC
assume cs:code, ds:code

------ -------------------------------------------------------------
main routine

------------------------------------------------------
.strx6 proc near

rmov ax,CODE
Mov ds,ax
Mov es,ax

mov ax,cs

coy' segval,ax
mov toff,ofrfset C0DE:tst3l ;Ma

soy toff,offset CODE:tstrx6 ;Ma

@print TVmsg ;print prog load addr
@prx 4,segval
@print, CLamsg
@prx 4,toff
@prir,*v- crlf
@Print PAnsg ;wait for key
@kbdin ;... get it

call savvecs ;save a bunch of vectors for later

mov bx,offset CODE:ih ;fake driver init reqiuest buffer

call InitarameterS

coy retsav,ax

@print IPmsg
@prx 4,retsav
Oprint crif
soy ax,retsav
or ax,ax

jz init..ok
Moll al'l
imp oout

init-ok:
moyv di,offset CODE:Ibd'rocess

call InitAdapters
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nov rcts.jv "IX

@print IAPmsg
Elprx 4,retsav
@print crlf
nov ax,retsav
or ax,ax
jz iaok
mov errcd,2
jmp uninit

.aok:

call dowho ;call VWhoAmI and list result

;SetookAhead is not required but added for reference
Xor dlidl ;adapter 0
nov cx,32 ;LookAhead-size

call SetookAhead

mov retsav,ax

@print LAmsg
@prx 4,retsav
@print crlf
nov ax,retsav
or ax,ax
jz la..ok
rov errcd,4
jap uninit

Ia-ok:

nov pkcount,0
xor dl,dl ;adapter 0
nov ax,Olh ;set filter board address
nov ax~0ch ;set filter to promis/bcast

call WrflxFilter

nov retsav,ax

@print WFmsg
@prx i,retsav
@print crlf
moY ax,retsav
or ax,ax
jz wf-ok
nov errcd,5
imp uninit

,wf-ok:

;do xait or roy per user input
fnprmt:

@print FNmsg
@kbdin ;get input selection
push ax A8
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;,ol) ~ X
cMp al,'r'

je jdorecv ;Ma
cmp al,'t'
je doxmt ;Ma
imp fnprmt ;Ma

idorecv: jmp dorecv ;Na

-oxmt:
mov stopcount,0 ;Ma, c'-a I stops

mov word ptr _nxmit,O clear
mov word ptr _nxmit+2,.O nxmit
mov word ptr nrecv,0 clear
nov word ptr _nrecv+2,0 _nrecv
mov word ptr _ncolide,O clear
mov word ptr _ncolide+2,0 ; _ncolide

@print XMreq ';Ma
@kbdin ;Ma, get input selection
push ax ;Ma
@print crlf ;Ma
pop ax ;Ma
cmp al,'l' ;Ma
je jdoxml ;Ma, transmit 78 byte packets
cmp al,'2' ;Ma
je jdoxm2 ;Ma, transmit 142 byte packets
cmp al,'3' ;Ma
je jdoxm3 ;Ma, transmit 270 byte packets
cmp al,'0' ;Ma
je juninit ;Ma, end of transmision
jmp doxmt ;Ma
mov errcdal ;Ma
jmp uninit ;Ma

juninit:
jmp uninit ;Ma

jdoxml: imp doxml
jdoxm2: jmp doxm2
jdoxm3: jmp doxm3

transmit 64 data byte packets w/even number packet appending.

3oxml:
@print XMmsgl ;Ma
mov funcnum,ld ;Ma
mov countld ;Ma, start count
mov countl,ld ;Ma, start countl
mov cx,NUMXMIT

repXl:
push cx :Ma

mov ax,count ;Ma
mov byte ptr pdata[13],Ah ;Ma
mov byte ptr pdata[14],al ;Ma
mov ax,countl ;Ma
mov byte ptr pdata[15J,ah ;Ma
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jnz nopend
nov omndflagid ;xa, =ark even nu-ber packet/appendirg
jp short ca!lX=itl ;Va

opend:

nov pendflag,2d ;1z, mark no appending

zal!X=itl: 
re

call Xnitl ;Ha, transmit one "canned" packet

xor ax,ax ;Ila, reset ax

nov Si,WORD P31 =toff ;Ha, load iepara-s addr.

Mov dx,IE.ASE~si] ;Ha
add dxoNIC-CR ;Ya, get ~ICHCR address
in al,dx ;Ma, read collision nunber
add word ptr .ncolide,ax ;Ma

adc word ptr _ncolide+2,0 ;Ma

incountll:
inc counti ;Ma, increanent of actual pkt I
inc count ;Ma, increanent of total pkt i
jmp short passl

jrepXl:
3:p short repXi

incountl:
inc count ;Ma, increament of total pkt I
mov pendflag,2d ;Ma, next data - no appending

passl:
pop cx
dec cx
jnz jrepXl

call dowho ;Ma, list WhoAnI result
@print XRmsg
@prx 4,retsav
@print crlf
@print RPmsg
@prx 4,stopcount
@print crlf
@print COmsg
mov bx,word ptr _ncolide+2
@prx 4,bx
@print crlf
@print GAmsg
mov bl,ga_cmd_reg
@prx 4,bx
@print crlf
@print PAmsg
mov ah,8
int 21h ;wait for key

imp doxmt ;Ha

transmit 128 data byte packets w/pa_ et replace. **** not used
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C~print vInsg2;a
nov funcnum,2d ;.Ma

zov count,ld ;Ma, start counti

Mov cx,UHXMil
repX2:

push cx ;Fa

nov ax,count;H
nov byte ptr pdata2113],ah ;Ma
=ov byte ptr pdata2(14j,al ;Ya
nov ax,countl ;Xa
Mov byte ptr pdata2(15],ah ;Ma
mov byte ptr pdata21l6),al ;Ma

call Xmi;tl Ha, transmit one "canned" packet

xor ax,ax ;Ma, reset ax

nov si,WORD P.R~ ntoff ;load ieparams addr.

nov dx,IEBASE[si;3 ;Ma
add dx,kIICNCR ; Ma, get NICNCR address
in al,dx ;Ma, read collision number2
add word ptz:_.ncolide,ax ; Ma
adc word ptr _ncolide+2,O ; Ma

call isxmitok ;Ma, check transmit status
cinp ax,ld -Ma, returned transmit status value - true

5z incount2l ;Ma, trasmission complete
nov ax,STOPWAIT ;Ma, set up wait/no wait flag
call stopxmit ;Ma, stop NIC to transmit
jmp short incodnt2 ;Ma

.ncount2l:
add word ptr _.nxit,l ;Ma, buinj counter
adc word ptr .jixmit+2,0 ;Ma
inc countl ;Ma, increament of actual pktI
inc count ;Ma, incrdament of total pkt I
)Mp short pass2

.ncount2:
inc count ;Ma, increament of total pkt I

)ass2: PP c
dec cx
jn2 jrePX2
call dowho ;Ma, list WhoAmI result
@print RPmsg
@prx 4,stop..count
frint crlf
@print Comsg
nov bx,word ptr _~ncolide+2
@prx 4,bx
@print crlf
imp doxmt ;Ma

jrepX2:. jmp repC2
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transmit 256 data byte packet w/packet. replacing. *** not used

foxn33:
@pri;nt X.!sg3 ;Ma
nov funcnum,3d ;Ma
nov count,ld ;Ma, start count
=ov countl,ld ;Ma, start counti
nov cx,?IEYX.MIT

pu sh cx ;Va

=0oi ax,count ;Ma
Mov byte ptr pdata3[13],ah ;Ma
nov byte ptr pdata3fl4],al ;M-a
nov ax,countl ;Ma
Mov byte ptr pdata3fl5],ah ;Ma
nov byte ptr pdata3(16],al ;Ha

call Xnitl ;Ma, transmit one 'canned" packet

xor ax,ax ; Ma, reset ax

nov si,WCRD PTR =toff ;load ieparams addr.

nov dx,IEBASE~si] ; Ma
add dx,NICNCR ; Ma, get NICNCR address
in al,dx ;Ma, read collision number
add word ptr _ncoli;db,ax ;Ma
adc word ptr _ncolide+2,O ; Ma

call isxmitok ;Ma, check transmit status
cmp ax,ld ;Ma, returned transmit status value - true
)z incount3l ;Ma, trasmission complete
mov ax,STOPWAIT ;Ma, set up wait/no wait flag
call stopxmit ;Ma, stop NIC to transmit
jmp short incount3 ;Ma

incount3l:
add word ptr _nxmit,l ;Ma, bump counter
adc word ptr _nxmit+2,O ;Ma
inc counti ;Ma, increament of actual pkt I
inc count ;Ma, increament of total pkt I
imp short pass3

incount3:
inc count ;Ma, increament of total pktI

oass3:
POP cx
dec cx
jnz jrepX3
call dowho ;Ma, list WhoAmI result
@print RPmsg
@prx 4,stop.count
@print crlf
@print COmsg
mnov bx,word ptr _.ncolide+2
@prx 4,bx
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jrepX3: jap repX3

*receive packets

Iorecv:
call rcvsone ;recieve packets for till key hit
nov errcd,al

uninit:

call ResetAdapter

call fixvecs
Mov al,errcd

,)Out: nov ah,4ch
Int 21h

tstrx6 endp ;Ma

xnitl proc near

transmit one "canned" packet

;setup for putTxData
cap funcnum,3d ;Ma
je set3 ;Ma
cap funcnun,2d ;Ma
je set2 ;Ma

;etl:
;put our eaddr in xmit pkt
nov ax,word ptr wbf.ea
nov word ptr sorca,ax
nov ax,word ptr wbf.ea+2I
nov word ptr sorca+2,ax I
nov ax,word ptr wbf.ea+4
nov word ptr sorca+4,ax

nov ax,STOPWAIT
or al,pendf lag

*test al,ld ;test appending flag-and wait status
jnz p ?nding ;appending if pnndflag-O
nov dx,50h ;req id and with first xfer call/issue xnit

jmp short nopending
.)ending:

rnov dx,20h ;req id and wait, with data pass/appending
;data, issue xmit

iopending:r
nov si,offset CODE:xntpk ;xnt pkt bufferr
nov bx,xplen ;set lengthy
nov cx,bx
jMP short setnoTx ;Ma
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.pt~t our ~U nY=oV ax'Word pcr Wbf'ca
MOw WOrd Ptr sorca~,>'
nov ay.word-ptr. wbEea.2
MOw word Ptr sorca2+2,ax
nov aXAword ptr wb!.ea+4
no', "Ord ptr --orca2+4,ax
=OIL dX',h ;-Ma, req id no wait with datapanoxi

ZOV S;Offse C6D_ ;CountpasnoXinov S~offst COD:Xmtpk2 ;xnt Pkct buffer~ov bx~Plen2 ;set length sn-ov cx,bx
imp short setnoTx MZa

Set3:
;Put our eaddr in xmit pktnov ax,word ptr wbf-ea
nov Word ptr sorcaa,ax
nov ax,waord ptr wbf.ea+2Mov word ptr Sorca3+2,ax
Mow ax,word ptr wbf-ea+4n.ov word ptr sorcaJ+4,a

nov dx,7oh :Ma, req id no wait with data PdSS, no n t;countnoinov si,offset CODE:Xmtpk3 ;xmt Pkt buffernov bx, Xplel3 ;Set lengthsnov cx~bx

5etnoTx: nov di,Offffh ;no 'rxProcess

call PutTxoata

Mov retsav,ax

@print X~msg
eprx 4,retsav
Oprint crlf
nov ax,retsav
ret

'oniti endp

rCVSOMe proc near

following code to dump received packets for a fixed time
Ohkpk: @print RSrnsg

@kbdchk;kypesd
?r ai'al;eyrsed

rdbfr: ip wedone
test Pklock,offh ;got a pkt?jnz lstpkt
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test: pk(-rr ,M 0 1! ;ally error
jZ d~pk
@print GEmsg
@prx 4,pkerr
@print crlf
mov pklock,O
inc pkcnt
jbp chkpk

dmpk:
c13p pklen,O
jnz pkok
@print-, Z.Omsg
mov pklockO
inc pkcnt
jmp chkpk

pkok:
clnp -pkien, 256
jle& dmokl
mov pkien, 256 ;limit dump to 1st 256 bytes

a3moki:
@dmprt <offset CODE: pkthd>, 0, pklen
mov pkl6-ck,0
inc pk~nt
imp chkpk

wedone:
@print REmsg
mov ax,O ;a return code
ret

cvsome endp

RxProcess

R.xProcess proc near

push bx
push cx

test cs:pklock,Offh
jz getp

.ontget:
inc pkcount
mov cx,O ;zero length (just discard) w

:ep mb goget

;At this point we could check es:di packet header data
;to make some decision on packet disposition

;lock our buffer and get packet data into it
mov cs:pklock,offh ;lock buff
mov cs:pkerr,O

roget:
mov ax,CODE
mov es,ax
mov di,offset CODE:pkthd ;buffer
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call GeRXO1ata

jcxa- nolen
Mov cs:pkerr,ax
nov cs:pklen,cx d

iolen:
ppp cx
pbp bx
ret

tcProcess endp

ExitRcvlnt

ExitRcvlnt proc near

iret

PxitRcvInt endp

--- get and print WhoAmI statistics ---

lowho proc near

push es
xor dl,dl ;adapter 0

call WhoAmI
;******* * **** *** ** *

nov retsav,ax

@print WAmsg
@prx 4,retsav
@print crlf
mov ax,retsav
or ax,ax
jz waok
nov errcd,3
Imp uninit

wa-ok:
mov si,di
mov di,offset CODE:wbf
.push ds

push ds
push es
pop ds
pop es
mov cx,24old

rep movsw ;copy who buffer

pop ds
pop es



;pamf1 the WhoAiI AjaL

@print PAmsg
Mov ah,S tfo e
int 21h ;waifoke

ret
dowho endp

----Print WhOMI data --7----------
zhodat PROC near

@print WOOnsg

.. @dimprt <offset CODE:wbf>,O,48

@print wOlr , sg -

r20V cx,6
Mov bx,O

prtea:puh b

@prx 2,<Word ptr [bx+offset CODE:wbf.ea-lJ>
POP bx
inc bx
loop prtea
@print crlf

@print WO2rmSg
@prx 2,<word ptr wbf-verl-l>
@print crlf

@prinlt IWO3msg
@prx 2,<word ptr wbf-ver2-1>
@print crlf

@prinlt WO4MSg
@prx 2,<word ptr wbf.Ver3-l>
@print crlf

@print WO5MSg
@prx 2,<word ptr wbf.ver4-1>
@print crlf

@print Wo6msg
@prx 2,<word ptr wbf.atyp-l>
@print crlf

@Print VWO7msg
@prx 2,<word ptr wbf.astat-l>
@priflt crlf

@print WO~msg
@prx 2,'zword ptr wbf.bfrs-l>
@print crlf'

@print WO9znsg
@prx 2,<word ptr wbf.nxb-l>
@print crlf



1'p. .~ .O( ;)l b

Oprint cr11.

@print Wllmsg
epkx 4,<word ptr wbf.xzntc+2>
@prx 4,<word ptr wbf.xrntc>
@print crlf

@print Wl2rnsg
@prx 4,<w..ord ptr wbf.xmte+2>
@prx 4,<word ptr wbf.xrnte>
@print crlf

@print Wl3rnsg
@prx 4,<wordptr wbf.xrntto+2>
@prx 4,<woid ptr wbf.xmtto>
@print crlf

@print Wl4mnsg
@prx 4,<word ptr wbf.rcvc+2>
@prx 4,<word ptr wbf.rcvc>
@Print crif

@print Wl5rnsg
@prx 4,.cword ptr wbf.rcvbc+2>
@prx 4,<word ptr wbf.rcvbc>
@print crlf

@print Wl6rnsg
@pix 4,<word ptr wbf.i;cve+2>'
@prx 4,<word ptr wbf.rcve>
@Print crlf

@print Wl7xnsg
@prx *4,<word ptr wbf.rtc+2>
@prx -4,<word ptr wbf.rtc>
@Print crlf

@print Wl~rnsg
@prx 2,<word ptr wbf.xfmd-l>
@print crlf

@print W19xnsg
@prx 2,<word ptr wbf.wtmnd-l>
@print crlf

@prx 4,<word ptr wbf-extp>

@print crlf

@print W21msg/M
@prx 4,<word ptr wbf.xmtcol> /ma
@print crlf /Ma

ret
ihodat endp

;avvecs proc near
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push ' i

push di
push cx

nov ax,ds
mov es,ax
xor ax,ax
Mov ds,ax
Mov cx,22h*2 ;vectors 0 - 21h, 2 wds per
mov di,offset CODE:vectsv
xor si,si
cld
cli

rep movsw ;save 'em all
sti

pop cx
pop dipop 52.

pop es
pop ds
ret

savvecs endp

fixvecs proc near
push es
push si
push di
push cx

xor ax,ax
Mov es,ax
Mov cx,22h*2 ;vectors 0 - 21h, 2 wds per
mov si,offset CODE:vectsv
xor di,di
cld
cli

rep movsw ;restore 'em all
sti

pop cx
pop dipop si

pop es
ret

fixvecs endp

; dmprt - produces dump listing, chlling parameters are pushed on stack
(converted from a C routine)

INPUTS:
[bp+4] = data address
; bp+6] = starting address for line headers
(bp+8) = length of data to print

OUTPUT:
Dump listing to stdout device
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push bp
soy bp,sp
noy bx, bp
sub bx,och ;local vars
moy* sp,bx
push Zi
fiiov ax,[bp+8] ;len

d005c: sub dx,dx
soy cx,10h

10061: div cx
may [bp-4J,ax ;lines

10063: Moy (bp-6],dx ;rem

10066,: mov word ptr [bp-8],O ;

doo6b: Moy word ptr (bp-oah],0 ;line

d0070: jmp d0158

d0073:
push dx
noy dl,cr ;000d
sow ah,2
int 21h
mow dJ.,lf ;OOOA
sow ah,2
int 21h
soy dl,/
mow ah,2
int 21h
soy dl,t

soy ah,2C
int 21h
POP dx

mow ax,4
push ax
mow ax,(bp+6) ;adr
add x,fbp-g] :1
push ax
call prx
add sp,4 ;0004
push dx
mov dl,'
mov ah,2
int 21h
mow dl.'
soy ah,2
int 21h
pop dx

mow word ptr (bp-Och),0 ;
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u)oc5: Les3t byte ptr j b,.-Ech3, 3
jnz d00d5
push dx
r~iov dl,'
Moy ah, 2
imt 21h
POP dx

dOOd5: rnov ax, 2 ;0002
push ax
a&v bx,(bp-SJ :1

mov si,(bp+4) ;buf
soy ah,fbx+sij ;buf(iJ
push ax
call prx
add sp,4 ;0004
inc word ptr (bp-8] ;i
inc word ptr (bp-Och) ;j

doofo: cap word ptr (bp-bch],l0h ;j
jb d00c5

push dx
Moy l,
moy ah,2
int 21h
soy dl,'
moy ah,2
int 21h
POP dx

Sub word ptr (bp-Sbloh ;i,0010
soy word ptr (bp-Och],O ;

;do ascii
d0113: moy bx,fbp-83 ;

noy si,fbp+4) ;buf
push dx
soy dl,(bx+si) ;buf~i]
canp dl,'
jb dol3f
cap dl,7fh

jb d0142

.d0l3f: snoy l, ;002e

10142:
soy ah,2
int 21h
POP dx

inc word ptr (bp-81 ;i
inc word ptr [bp-Och) :j
cmp word ptr (bp-Och],l0h ;0010
jb d0113
inc word ptr (bp-Oah) ;,line
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im~p d007j

d0163: cmp word ptr Ibp-61,O ;rem
jnz d~l6c
jmp d0272

dOl6c:
push dx
mow dl,cr ;000d
mov ah,2
int 21h
Mov dl,lf ;000a
Mow ah,2
int 21h
mow dl,'
Mov ah,2
int 21h
MOw dl,'
mow ah,2
int 21h
POP dx

mow ax,4 ;0008
'push ax
mow ax, (bp+6] .;adr
add ax,fbp-S] ;
push ax
call prx
add sp,4 ;0004
push dx
mow dl,f
mow ah,2
int 21h
mow dl,'
mow ah,2
int 21h
POP dx

mow word ptr (bp-Och],O d

imp short dOlc3

,d0198: test byte ptr (bp-och],3 ;
jnz dOla8
push dx
mov dl,''f d
-MOw ah,2
ir~t 21h
POP dx

dOla8: mov ax,2 ;0002
push ax
aov bx,(bp-8] '
rnov si,fbp+4J ;buf
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add zp,4 ;0004
Inc word ptr (bp-SJ ;i
Inc w~ord p!- 11-p-Och] ;j

dOlc3: nov ax,[bp-6] ;re=
-=P (bp-Ochj,ax ;
jb d0198
jno short dOlf4

dOlcd: test byte ptr [bo-Och],3 ;j
jnz doldd
Push dx
nov dl,'
=o'i ah,2
mnt 21h
nP dx

dOldd:
push cx
nov dl,f.'
n-ov ah,2
int 21h
=0ov dl,'.'I C
nov ah,2
int 21h
POP dx

inc word ptr (bp-Och] ;j

dOlf4: CMp word ptr fbp-Och],l0h ;0010
jb dolcd
push dx
nov dl.,'
Mov ah,2
mnt 21h
nov dl,''f
Mov ah,2
int 21h
POP dx

nov ax,[bp-6] ;rem
sub fbp-8],ax ;
nov word ptr [bp-Och],O ;j

;do ascii p
d0219: nov ax, (bp-6] ;rem

cap (bp-OchJ,ax ;
jnb d026c
nov bx,Cbp-B] ;
mov? si,fbp+4] ;buf
push dx
nov dl,(bx+si] ;buf~i]
cap dl..'I
jb d024d
cap dl,7fh

A-95



d0250:
mov ah,2
int 21h
POP dx

inc word ptr [bp-8] ;i
inc word ptr [bp-Och] ;j
I=p short d0219

dO25f:
push dx
mov dl,'.'
mov ah,2
nt 21h

pop dx

inc word ptr [bp-Och] ;j

d026c: cop word ptr [bp-Och],lOh ;0010
jb d025f

d0272:
push dx
mov dl,cr ;O00d
Fov ah,2
int 21h
mov dl,lf ;O00a
mow ah,2
int 21h
pop dx

POP si
mov sp,bp
pop bp
ret

dmprt endp

prx - routine to print a hex value from binary data up to word length
INPUTS:

(bp+4] = binary data to convert
(bp+6] = number of bytes to print (1 to 4)

;-7 -------------------------------------------------------------------

prx proc near

push bp
mov bp,sp
mov bx,bp
sub bx,4 ;local space
mov sp,bx

push si
push dx
push cx
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=7

lea byxIbP-I] ;tenp bufter address
nov dx~fbp-4J ;data to cvrt
call wctoa
nov cx, [bp+6] ;char count to print
xor si'si

nov dldfbp+si-41 ;get a byte
=oV ah,2
int 21h ;print it
iflc S2
loop prxl

pop ds
POP cx

pop sx

Mov sp,bp
POP bp
ret

'rx end=

CONVERT WORD TO ASCII HEX
calling sequence:

m ov dx,word ;word to convert
m ov bx,offset out ;where to put output

* call wtoa

* ds:bx needs 4 bytes for result

itoa proc near
push ax
push bx
push cx
push dx
push si
nov Si,4 ;digits per word

'rtoa~l:
nov al,dl ;get a digit
nov ciA4
shr dx,cl ;strip the digit
and al,ofh ;keep low nibble
add al,090h
daa
adc al,040h
daa
dec si ;count the digit
nov fbx+si),al ;store the digit
jnz wtoa~l
POP si
POP dx
POP cx
POP bx
POP ax
ret
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CODE dIDS
EUD tstrx6 ;l
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I r-- - - - - - - - - --Im:M7 O . WI'!'-

data onto the :;pace oi Lhe udd aumlx-t .-J paus;et on the adapter.
This experiment issues a tdrt tt mission command to the
adapter after pass the data of odu

* number packet-without waiting of the transmission completion.
Then, issue a transmission command after the evjen number pack~et.

*NOTE: ** This program coxiplished with iome modifications in
the 3L library routine EHWXMIT.ASH

*NOTE: ** To allow this prograt to end cleanly
- added sauvecs and fizvecs routines to preserve vectors that
* could possibly be changed.
* This allows 3L interrupt hook~s to be und~ihe so 3L can be used
*in an executable program rather than just a permJ'uanent driver.

include ehwi;e6.h

-define 3L functions
e xr' V:n initparameters:nearz
'extrn InitAdapters :near
ixtrn lqhoAm.I :near
extrn ResetAdapter: near
extrn RdRxFilter :near
?xtrn WrRxFilter: near
-!xtrn GetRxData:near
extrn SetookAhead: near
-!xtrn PutTxData:near

extrn SetTitme:near
extrn Ticks:word

.2xtrn Srand:near
extrn Rand:near
?xtrn SrandT:near
!xtrn RandT:near
extrn Waiting: near
-xtrn getpknum:near
Bxtrn isxmitok: near
extrn stopxmit :near
extrn getisrtsr: near

?xtrn stop-count :word ;Ma
extrn xmit-completel :byte ;Ma
axtrn ga~cmd..reg :byte ;Ma
axtrn fxrnitting :byte ;Ma
extrn myeaddr :byte
extrn pendf lag :byte M
xtrn .nxmit :dword

--xtrn -ntxtmo :dword
extrn .ncol :dword
axtrn -nmxcol :dword
Bxtrn _nrecv :dword
extrn .. nbadpk :dword
sxtrn -novf 10 :dword
Bxtrn _ntxbad :dword
extrn _nrunts :dword
extrn .nbrds :dword
axtrn _ncolide :dword ;Ma
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•ublic uxv'roces
public ExitRcvlnt

so these'll be in map for debugging
jublic argstr, crlf, retsav, pkthd, wbf, xmtpk, fnprmt
public xmitl, rcvsome, dowho, savvecs, fixvecs, dmprt, prx, wtoa
jublic dmacount,dmacount ;Ma

If equ Oah
cr equ 0dh
iinsec equ 60d

NUMXMIT e4u lod ;total packets transmitted /1a
IAITIME equ 16d ;unit in usec. /Ma
:ANDRANGE equ lid ;upper limit of random number /Ha

I.ODUNUM equ 10d ;modular number with count /Ma
'TIMElO equ id ;base time of random time delay /Ma
;TOPWAIT equ Od ;l=stop wait, O=stop no wait /Ma

@print macro strloc ;print string at strloc
local strloc
push cx
lea dx,strloc
mov ah,09h
int 21h
pop cx
endm

Okbdin macro ;get kbd char in al
mov ah,8
int 21h ;wait for key
endm

'kbdchk macro ;check for kbd char
mov ah,Obh
int 21h ;returns al: 0-nokey, ff-keyhit
endm

Jprx macro len, dat ;print hex data in word dat, len I to 4
;don't put data in ax

mov ax,len
push ax
mov ax,dat
push ax
call prx
add sp,4
endm

Jdmprt macro buf,adr,len ;hex dump a data area
mov axlen
push ax
mov ax,adr
push ax
mov ax,buf
push ax
call dmprt
add sp,6
endm
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G ! OUP D)TA, RcoD-: , STACK

i)ATA SEGMENT WORD PUBLIC

DOS driver Jnit request header format

.nihd struc
db 23 ;hdr len
db 0
db 0 ;init cmd

stat dw 0
db 8 dup (0)
db. 0 ;num units (not used)

zdeuid dd 0 ;code end set here
argo dw 0 ;arg offset
args dw 0 ;arg segment

db 0
inihd ends

adapter parameter setup string
this would come from 'device=' on real driver init

argstr db "bs.sys /A:300 /D:l /I:3",lf

. fake driver init request header for InitParameter input

ih inihd <,,,,,,,offset CODE:argstr,seg CODE,>

rectsv dd 22h dup (0) ;save all vectors so we can cleanup

-WhoAmI adapter info structure
idinfo struc
ea db 6 dup(O) ;enet addr
verl db 0 ;major ver
,er2 db 0 ;minor .ver
,er3 db 0 ;sub ver
ver4 db 0 ;type ver
Ityp db 0 ;adapter type
istat db 0 ;adapter status
bfrs db 0 ;buffer flags

nxb db 0 ;number of xmit buffers

;xb dw 0 ;xmit buffer size
cmtc dd 0 ;xmit count
xmte dd 0 ;xmit errs
(mtto dd 0 ;xmit timeouts
.cvc dd 0 ;rcv count
rcvbc dd 0 ;bcast rcv count
,cve dd 0 ;rcv errs
:tc dd 0 ;retry count
xfmd db 0 ;xfer mode flags
wtmd db 0 ;v;ait mode flags
!xtp dw 0 ;extension pointer

.cmtcol dw 0 ;xmit collision /Ma

adinfo ends

:program messages
crlf db cr,lf,'$'
TVmsg db "1tst3l load point: $"
EPmsg db "InitParameters returns: $"
lAmsg db "InitAdapters returns: $"

WAmsg db "WhoAml returns: $"

lFmsg db "WrRXFilter returns: $i
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''-~sq dh "Cet1XDJL.I Orror rcLur'n:
<11), d l,"Zero length cktrI'S

..ArSg db "Press any key to continue,cr,lf,'$'
RSzmsg db "Starting packet receive... any. key to end,cr,lf,'$'
-EMSg. db "Stopping receive"I,&r,lf, '$'
Lmsg- db

HiFmsg: db -

-II.-sg db "Select function, r for recv,. t for xmit: ",$S
Miisg db "Sending 1 packet,cr,lf,$'

xRr~sg db "'PutTxDat6 returns: $1!

Smmsg db IINICISR value is: $"1
2'SRmsg db "HNICTSR value is: $",

:Pm~g db "Total stop tranmission number: "I,'S' ;Ma
Osg db "Total collision number : "' ;Ma

STmsg db "'Retiirned TSR decision value : "'';Ma
f'Ansg db "GA command register value : ",S Ma-

XMreq db "Transmision of packets has four options:"1,cr,lf
db' "t 0. Exit"I,cr,lf
db It 1. Generate 78 byte packets randomly w/retry to replace."l,cr,
db "2. Generate 142 byte packets randomly w/retry to replace."l,cr
db "3. Generate 270 byte packets randomly w/retry to replace."1,cr
db cr,lf
db "Enter your choice: 1",'V ;Ma

XMmsgO db "'Sendinig 78,142 & 270 bytes packets randomly." ;Ma
db cr,lf,'$' ;Ma

..7Mmsgl db '"Sending 78 bytes packets randomly w/packet -replacing."1 ;Ma
db 'cr,l~,$ ;Ma

~Mmsg2 db "Sending 142 bytes packets randomly w/packet replacing." ;Ma
db .cr,lf,'$' ;Ma

1XMmsg3 db "Sending 270 bytes packets randomly w/packet replacing." ;Ma
db cr,lf,'S' ;Ma.

;WOOmsg db "Who~mI DATA -"l,cr,lf,'$'

IOlmsg db "t enet addr
.lO2msg db " major ver
W03msg db " minor ver:
lO4msg Ob " sub ver:
IO5msg *db " type ver :
WO6msq db "t adapter type : $
1 407msg db "t adapter status :
l1arnsg db " buffer flags
409msg,. db " number of xmit buffers:

1WlOmsg, db " xmit buffer size : $
lllmsq db " xmit count
1l2msg db " xmit errs :

,W13m~g, db " xmit timeCouts :
'1l4msg Ob. " rcv countZ
llsmsg Ib " bcast rcv count

fWl6msg db " rcv errs Z
1 117msg 65 retry count
ill8msg db " xfer mode flagsI .I9nsg db " wait mode flags
W2Omsg do extension Pointer
12lmsg db " xmit collision count $"e ;Ma
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-clsav dw
scgval dw ?
tof f dw ?
!rrcd db 0

pkokdb 0

,k len dw 0
)kerr dw 0
pcnt dw 0
ncount dw 0

savax dw

:receive buffer
kthd db 32 dup(0) ;packet header portion for SetookAhead
)ktdat db 1500 dup(O) remainder of pkt, buffer

:tWhoAmI buffer
wf ad-info <> ;WhoAmI buffer

~************* ready packet data ************

;transmit 64 data byte packet
<mtpk label byte
lesta db 02h,60h,8ch,Olh,02h,03h ;arbitrary dest addr
sorca db O0h,O0h,O0h,Ofh,Ofh,Ofh ;source addr - fill from who ea
-)len db 0,64 ;packet length
odata db OOh,OOh,OOh,OOh,04h,O5h,06h,07h

db '08h,09h,0ah,Obh,00h,00h,00h,00h
db 7lOh,llh,l2h,l3h,l4h,l5h,l6h,l7h

db 18h,19h,iah,lbh,lch,ldh,leh,lfh
db .20b,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh

xpl en dw $-xmtpk ;packet len

;*************ready packet data

;transmit 128 data byte packet
xntpk2 label byte
desta2. db 02h,60h,8ch,Olh,02h,03h ;arbitrary d 'est addr
sorca2 db O0h,O0h,o0h,Ofh4ofh,Ofh ;source addr -fill from who ea
olen2 db 0,128 ;packet length
pdata2 db OOh,OOh,00h,OOh,04h,05h,06h,07h

db 08h ,09h,Oah,Obh,COh,O0h,00h,00h
db 10hllh,1'2h,13h,14h,15h,16h,17h
db 18h,19h,lah,3.bh,ich,ldh,leh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2Ch1,2dh,2eh,2fh
db 30h,3lh,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
db OOh,Olh,02h,03h,04h,05h,06h,O7h
db 08h,09h,Oah,obh,ochi,Odh,Oeh,Ofh
db IOh,llh,12h,13h,l4h,l5h,l6h,l7h
db 18h,19h,lah,lbh,lch,Idh,1eh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
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Ib ~ h -)h, 3 1hI, I 1) h ,3th 1 '1h
ti) 3 8h 3'?h * i *Jh , 3eh Wh 3ch 3 f It

xplen2 dw S-xmtpk2 ;packet len

~~~ ~ready packeE data ************

'transmit 256 data byte packet
:mtpk3 label byte
desta3 db 02h,60h,8ch,Olh,02h,03h ;arbitrary dest addr
sorca3 db 00h,00h,00h,Ofh,Ofh,Ofh ;source addr - fill from who ea
)len3 db 0,255 ;packet length
ddata3 db O0h ,Olh, 02h, 0Th, 04h, Osh, 06h, 07h

db 08h,09h,Oah,Obh,00h,00h,00h,00h
db l0h,llh,12h,-13h,14h,15h,16h,17h
db 18h,19h,lahjlbh,lch,ldh,leh,lfh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,2§h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34hi3Sh,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
db Ooh,Olh,02h,03h,04h,05h,06h,07h
db 08h,Ogh,Oah,Obh,Och,Odh,Oeh,Ofh
db 1Oh,llh,l2h,l3h,l4h,15h,l~h,l7h
db 18h,19h,lah,lbh,lch,1dh,leh,1fh
db 20h,21h,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,.35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh
db 00h,Olh,02h,03h,04h,05h,06h,07h
db 08h,09h,Oah,Obh,Och,Odh,Oeh,Ofh
db 10h,llh,12h,l3h,l4h,15h,l6h,17h
db 18h,19h,lah,lbh,lch,ldh,leh,lfh
db 20h,2lh,22h,23h,24h,25h,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,31h,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh, ch,3dh,3eh,3fh
db 00h,Olh,02h,03h,04h,05h,06h,07h
db 08h,09h,Oah,Obh,Och,Odh,Oeh,Ofh
db 1Oh,llh,12h,l3h,l4h,15h,16h,l7h
db 18h,19h,lah,lbh,lch,ldh,leh,lfh
db 20h,2lh,22h,23h,24h,2Sh,26h,27h
db 28h,29h,2ah,2bh,2ch,2dh,2eh,2fh
db 30h,3lh,32h,33h,34h,35h,36h,37h
db 38h,39h,3ah,3bh,3ch,3dh,3eh,3fh

<plen3 dw $-xmtpk3 ;packet len

;transmit largest packet, new data area/Ma

;xmtpkl label byte
;destal db 02h,60h,8ch,01h,02h,03h ;arbitrary dest addr
;sorcal db 00h,O0h,ooh,ofh,Ofh,Ofh ;source addr - fill from who ea
:plenl dw 0,1500 ;packet length
;pdatal dw, 187 dup (0001h,0203h,0405h,0607h,0809h,OaObh,Odh,OeOfh)

dw, Offllh,Offl3h

;xplenl dw $-xmtpkl ;packet len

Imacount dw 0 ;Ma
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ho;ur d!) M

sec db 0 ;Ma
count dw 0 ;Ma
countl dw 0 ;Ma, counts actual packet number
funcnum db 0 ;Ma
sumnrd' dw 0 ;Ma, summation of rand numbers for packet len.
sumrdt dw 0 ;Ma, 1." 1 i time.
pknum db 0 ;Ma, packet number 1=78, 2=142, 3=270 bytes

DATA ENDS

STACK SEGMENT STACK

STACK ENDS

RCODE SEGMENT WORD PUBLIC

assume cs:code, ds:code

main routine

tstrx7 proc near

mov ax,CODE
mov ds,ax
mov es,ax

Mov ax,cs

'mov slegval,ax
mov t6lffoffset CODE:tst3l ;Ma

mov toff,offset CODE:tstrx7 ;Ma

@print TVmsg ;print prog load addr
@prx 4,segval
@print CLmsg
@prx 4,toff
@print crlf
@print PAmsg ;wait for key
@kbdin ... get it

call savvecs ;save a bunch of vectors for later

mov bx,offset CODE:ih ;fake driver init request buffer

call Initarameters

mov retsav,ax

@print IPmsg
@prx 4,retsav
@print crlf
mov ax,retsav
or ax,ax
jz init-.ok
may al,l
imp cout
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Pkbdin ;get input selection
push ax
@print crlf
POP ax
cap al, r'
je jdorecv ;Ma
cap al,'t'
je doxmt ,,Ma
imp fnprmt ;Ma

jdorecv: jmp dorecv ;Ma

,loxmt:
may stop~sount,0 ;Ma, clear #stops

soy word ptr _nxmit,0 clear
Moy word ptr _nxmit+2,0 *.nxmit
mov word ptr *nrecv,0 clear
noy word ptr _nrecv+2,0 ; nrecv
soy word ptr _ncolide,0 clear
moy word ptr -ncolide+2,0 ; ncolide

@print XMreq ;Ma
@kbdin ;Ma, get input selection
push ax ;Ma
@print crlf ;Ma
POP ax;M

*cap al,'l' ;Ma
je jdoxml ;Ma, transmit 78 byte packets
cap al,'2' "Ma

ie jdoxm2 ;Ma, transmit 142 byte packets
~cmp al,'3' ;Ma
je jdoxm3 ;Ma, transmit 270 byte packets
cap al,'0' ;Ma
je juninit ;Ma, end of transmision
jmp doxmt :Ma
mov errcd,al ;Ma
jmp uninit ;Ma

juninit:
jaP uninit :Ma

jdoxal: jap doxal
jdoxm2: jmp doxm2
jdoxm3: imp doxm3

transmit 64 data byte packets w/even number packet replacing.

,Ioxml:
@print XMmsgl ;Ma
mov funcnum,ld ;Ma
mov count,ld ;Ma, start count
soy countl,ld ;Ma, start countl
soy cx,NUMXMIT

repXl:
push cx ;Ma

soy ax~count 'Ma
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v ptt Il Lat 1 3J , ah ;M' I

taio' byte ;pt p~t 14 1,,1

mov byte ptr pdata[151,ah ;Ma
soy byte ptr pdata(l6),ai :Ma
test count,ld ;Ma, test odd number
jnz nopend ;Ma
soy pendflag,ld ;Ma, mark no appending/xmit double

;Ma, size

imp short callXmit! ;Ma

soed oy pendflag,2d ;Ma, mark no appending

call Xmitl ;Ma, transmit one "canned" packet

xor ax,ax ;Ma, reset ax

soy si4,WORD PTR stoff ;Ma, load ieparams addr.

mov dx,IEBASE(Si] ;Ma
add dx,NICNCR ;ma, get NICN1CR address

in al,dx ;ma, read collision number

add word ptr -ncolide,ax ;Ma
adc word ptr -ncolide+2,O ;Ma

incountl:
add word ptr ..nxmnit,l ;Ma, bump counter
ado word ptr -nxmit+2,O ;Ma
inc countl ;ma, increament of actual pkt

inc count ;Ma, increament of total pkt #I

n ov pendflag,Od ;Ma, next data - appending

jmp short passi
jrepxl:

imp short repXl

incountl:
* inc count ;Ma, increament of total pkt I

* ov pendflag,2d ;Ma, next data -no appending
passl:

Pot" cx
dec cx
jnz jrepXl

call dowho ;Ma, list WhoAmI result
@print XRmsg
@prx 4,retsav
@print crlf
movr al,xmit-completel ;Ma,
soy stop-c6unt,ax ;Ma
@print RPmsg
@prx 4,stop..count
@print crlf
@print COmsg
moy bx,word ptr -ncolide+2
@prx 4,bx
@print crlf
@print GAmsg
mov bl,gacmd-reg
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(print irl!
pov ah,8
int 21h ;wait for key

jmp doxmt ;Ma

transmit 128 data byte packets w/packet replace. ******* not used

doxM2:
@print X~msg2 ;Ha
mov funcnum,2d ;Ha
nov count,2d ;Ma, start count
mov countl,ld ;Ma, start countl
nov cx, UMXHIT

repX2:
push cx ;Ma

mov ax,count ;Ma
mov byte ptr pdata2[13],ah ;Ma
mov byte ptr pdata2[!4],al ;Ha
mov ax,countl Ma
mov byte ptr pdata2[15],ah ;Ma
mov byte ptr pdata2(16],al ;Ya

call Xmitl ;Ma, transmit one "canned" packet

:xmitwait:
nov dx,Od Ha
mov ax,count 'Ma
mov bx,MODUNUM ;Ma
div bx ;Ma
mov ax,dx ;Ma, pass seed number to SrandT
mov bx,RANDRANGE ;Ma, pass upper random limit to SrandT
call SrandT ;Ma, set random seed and upper limit numbers
call RandT ;Ma, get random number
add sumrdt,ax
mov dx,FTIME10 ;Ma, load interframe time-
mul dx ;Ma, get total delay time in microseconds
call Waiting ;Ma, delay

xor ax,ax ; Ma, reset ax

mov si,WORD PTR mtoff ; load ieparams addr.

mov dx,IEBASE(si] ; Ma
add dx,NICNCR ; Ma, get NICNCR address
in al,dx ; Ma, read collision number
add word ptr _ncolide,ax ; Ma
adc word ptr _ncolide+2,0 ; Ma

call isxmitok :Ma, check transmit status
cmp ax,ld ;Ma, returned transmit status value - true
)z incount2l ;ma, trasmission complete
mov ax,STOPWAIT ;Ma, set up wait/no wait flag
call stopxmit :Ma, stop NIC to transmit
jmp short incount2 ;Ma
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ad word ptr nY=itfZA, ;F3
inc countl ;Ha, increament of actua! kt
inc count ;Ma, increanent of total pkt I
jnp short pas52

zncount2:
inc count ;Pa, increanent of total pkt I

3ass2:
pOP cx
dec cx
jnz jrepX2

call dowho ;Ma, list WhoAmI result
@print RP-sg
Oprx 4,stop-count
@print crlf
@print COnsg
=ov bx,word ptr _ncolide+2
@prx 4,bx
@print crlf
)tp doxmt ;Ha

jrepX2: jmp repX2

transmit 256 data byte packet w/packet replacing. **** not used

doxm3:
@print XM.msg3
n01 funcnum,3d ;Ma
nov count,ld ;Ma, start count
mov countl,ld ;Ma, start countl
mov cx,NUMXMIT

:epX3:
push cx ;Ma

mov axcount ;Ma
Mov byte ptr pdata3[13],ah ;Ma
mov byte ptr pdata3(14],al ;Ma
mov ax,countl ;Ma
mov byte ptr pdata3[l5],ah ;Ma
nov byte ptr pdata3(16],al ;Ma

call Xmitl ;Ma, transmit one "canned" packet

:xzitwait:
mov dx,Od ;Ma
mov ax,count ;Ma
mov bx,MODUNUM ;Ma
div bx ;Ma
Mov ax,dx ;Ma, pass seed number to SrandT
mov bxRANDRANGE ;Ma, pass upper random limit to SrandT
call SrandT ;Ma, set random seed and upper limit numbers
call RandT ;Ma, get random number
add sumrdt,ax
Mov dx,FTIMEIO ;Ma, load interframe time
mul dx ;Ma, get total delay time in microseconds
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2~O~ x,.XNJ, rese~t jx

=0o. siWORD PTR =toff ;load ieparans addr.

mOV dx,IE-BASEfsiJ Ma
add d ,NICIICR ; a, get IIICNCR address
in al,dx ; Ia, read collision number
add word ptr _ncolide,ax ; Va

adc word ptr _ncolide+2,O Ma

cr,11 isx=mitok ;Ya, check transmit status
c=p ax, ld -Ma, rLturned transmit status,'value - true
jz incount3l ;Ma, trasmission complete
nov ax,STOPWAIT ;Ma, set up wait/no wait flag
call stopxmit ;Ma, stop NIC to transmit
imp short incount3 ';Ma

incount3l:
add wo.:d ptr _nxmitjl :Ma, bump counter
adc word ptr _nxmit+2,O ;Ma
inc counti ;Ya, increament of actual pkt I
inc count ;Ma, increament of total pkt. I
jmp short pass3

incount3:
inc count ;Ma, increament of total pkt I

pass3:
Pop cx
dec cx
jnz jrepX3

call dowho ;Ma, list Who~mI result
@print R-Dmsg
@prx 4,stop..count
@print crlf
@print COmsg
nov bx,word ptr .ncolide+2
@prx 4,bx
@print crlf
imp doxmt ;Ma

jrepX3: imp repX3

receive packets

dorecv:
call rcvsome ;recieve packets for till key hit
mov errcd,al

uninit:

call ResetAdapter

call fixvecs
nov al,errcd

A-110



ii-L 21hi

tstrX7 cndp ;M~a

- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -yrmitl proc near

transmit one "canned" packet

;Setup for PutTYM-ata

cmp - funcnurn,3d ;Ma

je set3 ;Ma

axp word ptr wbf;a2

nov ax,word ptr wbf.ea+
nov word ptr sorca+,ax

* ov al,pendflag ;M4a
*test al,2d ;Ma, test appending flag and wait status

jz pending ;Ma, appending if pendflag=O
nov dx,50h ;Ma, req id and with first xfer call, issue

;Ma, xmit/no wait
imp short nopending

pending:
now dx,60h ;Ma, req id and wait, with data pass/no appendi

;Ma, data, issue xmit/wait
nopending:

nov si,offset CODE:xmtpk ;xrnt pkt buffer
nov bx,xplen ;set lengths
nov cx,bx
imp short setnoTx ;Ma

set2:
;put our eaddr in xnit pkt
nov ax,word ptr wbf.ea ;Ma

* ov word ptr sorca2,ax ;Ma
nov ax,word ptr wbf.ea+2 ;Ma
soy word ptr sorca2I-2,ax ;Ma
sow ax,word ptr wbf.ea+4 M
nov word ptr sorca2+4,ax ;Ma

nov dx,70h ;Ma, req id no wait with data pass, no xmit
;count

nov si,offset CODE:xmtpk2 ;xmt pkt buffer
nov bx,xplen2 ;set lengths
nov cx,bx
imp short setnoTx ;M4a

set3:
:put our eaddr in xmit pkt
nov ax,word ptr wbf.ea
nov word ptr sorca3,ax
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MOV word ptr forcaJ-2,ax
MOV a:,word ptr wbf.caf.4
mov word ptr sorca3+4,ax

MON. dx,70h ;M4a, req id no wait with data pass, no xmit
;cour~t

mov si;,offset CODE:xmtpk3 ;xmt pkt buffer
mov bx,xplen3 ;set lengths
rnov cx,bx

ietnoTx: mov di,Offffh ;no,'rxProcess

call PutTxData

mov retsav,ax

@print XRmsg ;/Ma
@prx 4,retsav ;/Ma
@print crlf ;/Ma

mov ax,retsav
ret

xmitl- endp

rcvsome proc near

following code to dump received packets for a fixed time
@print RSmsg

c-hkpk:
@kbdchk ;key pressed?
or al,al

jz rdbfr
jap wedone

*dbfr:
test pklock,Offh ;got a pkt?
jnz lstPjkt
imp chkpk

Lstpkt:
test pkerr,Offff'h ;any error
jz drnpk
@print GEmsg
@prx 4 ,pkerr
@print crlf
Mtov pklock,O
i nc pkcnt

imk: jp chkpk

cap pklen,O
jnz pkok
@~print ZPmsg
soy pklock,O
inc pkcnt
IMP chkpk

Dkok:
cap pklen,2S6
jie dmokl
moy pklen,256 ;limit dump to 1st 256 bytes
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M ov pk 1ock,0
inc pkcnt
imp chkpk

,:edone:
@print RErnsg
soy ax,O ;a return code
ret

rcvsome endp

* 1xProcess

RxProcess proc near

push bx
push cx

test cs pklock, Offh
jz -getp

dontget:
inc pkcount
soy cx,O ;zero length (just discard)

jsp: ip goget

;At this point we could check es:di packet header data
;to make some decision 6n packet disposition

;lock our buffer and get packet data into it
riov cs:pklock,Offh ;lock buff
soy cs:pkerr,O

3oget:
soy ax,CODE
soy es,ax
soy di,offset CODE:pkthd ;buffer
or dl,40h ;release buffer

call GetRxData

jcxz nolen
soy 6s:pkerr,ax
soi7 cs:pklen,cx

nolen:
POP cx
pop bx
ret

RxProcess endp

-ExitRcvlnt

ExitRcv~nt proc near

i ret
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--get and print Whom statistics--

Jowho proc near

push es
xor dl~dl -;adapter 0

call WhoAmI

rnov retsav,6x

@print WAxnsg
@prx 4,retsav
@print crlf
soy ax,retsav
or ax,ax
jz %wa-ok
moy errcd,3
imp uninit

soy si,di
soy di,offset CODE:wbf
push ds

push ds
push es
POP ds
POP es
soy cx,24
cld

rep SOVSW ;copy who buffer

POP ds
POP es

call whodat ;print the WhoAmI data

@print PAmsg
noy ah,8
mnt 21h ;wait for key

ret
dowho endp

--- print WhoAmI data ------------
whodat PROC near

@print WOOmsg

@dmprt <offset CODE:wbf>,O,48

@print Wolmsg
soy cx,6
soy bx,O,

prtea:
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ine bx

loop prtea

@print crlf
Qprint W62rnsg
@prx 2,<word ptr wbf.verl'l>
@print crlf

@print WO3MSg
@prx 2,<Wo ptr wbf.ver21T>
@print crlf

@pri.nt WO4rnsg
@prx 2,<word ptr wbf.,ver3-l>
@print crlf

@print WO~rnsg
@prx 2,<word ptr wbf.ver4-l>
@print crlf

@prinlt W06MSg
@prx j,<iword ptr wbf.atyp-l>
@print crlf

@print W0~7MSg
@prx 2,<word ptr wbf.astat4I>
@prinlt crlf

@print WO~msg
@prx 2,<WOrd ptr wbf.bfrSlI>
@print crlf

@prinlt W09msg
@prx 2,<word ptr wbf.nxb-l>
@print crlf

@prinlt WlOmsg
@prx 4,<WOrd ptr wbf.sxb>
@prinlt crlf

@print Wllmsg
@prx 4, WOrd ptr Wbf.xmtC+2>
@prx 4,<WOrd ptr Wbf.XmtC>
@print crlf

@print Wl2mSg
Qprx 4,<word ptr wbf.xmte+2>
@prx 4,<word ptr wbf.xmte>
@print crlf

@prinlt V713msg o2
Oprx 4,<word ptr wbf.xmtto2
@prx 4,<word ptr wbf.XMttO>
@print crlf

@print Wl4nms9
Oprx 4,<word ptr-,wbf.rcVC+2>
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*'T! > J ptL

eprintr 1W15msg
@~Pry 4,<word ptr wbf.rcvbc+2>
@pry 4,<word ptr wbf.rcvbc>
Opriift crlf

@print 14l6msg
@Prx 4.<word ptr wbf.rcve+2>
@prx 4,<word ptr wbf.rcve>
@print crlf

@print W17rnsj
@prx 4,<word ptr wbf.rtc+2>
@prx 4,<word ptr wbf.rcc>
@print crlf

@print Wl8msg
Gprx 2,<word ptr wbf.xfmd-l>
@print crlf

@print W19msg
@prx 2,<word ptr wbf.wtmd-l>
@print crlf

@print W2Omsg
@prx 4,<word ptr wbf.extp>
@print crlf

@print W2lmsg /Ma
@prx 4,<Word ptr wbf.xmtcol> /Ma
@print crlf/M

ret
,hodat endp

qavvecs proc near
push ds
push es
push si
push di
push cx

mov ax,ds
moy es,ax
xor ax,ax
soy ds,ax
moy cx,22h*2 ;vectors 0 -21h, 2 wds per
soy di,offset CODE:vectsv
xor si'si
cld
cli

rep movsw ;save 'em all
sti

POP cx
POP di
POP si
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_vesendp

ixvecs proc near
push es
push si
push di
push cx

xor ax,ax
mov es,ax
mov cx,22h*2 ;vectors 0 21h, 2 wds per

Moy si,offset CODE: VectSv
yor id
cld

re lSVS ;restore 'em all
sti

POP cx
POP di

POP es
ret

fixvecs endp

dmprt - produces dump listing, calling parameters are pushed on stacY

(converted from a c routine)
INPUTS:

(bp+4] = data address
Cbp+61 = starting address for line headers
(bp+8] = length of data to print

OUTPUT:
Dump listing to stdout device

----------------------------------------------------- -----------

Imprt proc near

push bp
moy bp,sp
mov bx,bp
sub bx,Och ;local vars
soy sp,bx
push si
mov axafbp+8] ;len

1005c: sub dx,dx
mov cx,10h

10061: div cx

mov (bp-4),ax ;lines

d0063: moy [bp-6J,dx ;rem

J0066: mov word ptr [bp-8),O
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J0070: imnp d0158

10073:
push dx
moy dl,cr 000~d
mnov ah, 2
int 21h
soy dl,lf ;OOOA
soy ah, 2
int 21h
moy dl,'
M oy ah, 2
int 21h
Moy dl,'
rsoy ah, 2
int 21h
POP dx

moy ax, 4
push ax
soy ax [bp+6) ;adr
add ax,(bp-8] ;
push ax
call prx
add sp14 ;0004
push dx
soy dl,'
soy ah,2
int 21h
soy dl,'
soy ah,2
int 21h
POP dx

soy word ptr [bp-Och],0

dOOc5: test byte ptr (bp-och],3
jnz dOOd5
push dx
soy dl,'
snoy ah,2
int 21h
POP dx

100d5: noy ax,2 ;0002
push ax
soy bx,[bp-8) ;
soy si,(bP+4] ;buf
soy ah,[bx+si) ;buf(iJ
push ax
call prx
add sp,4 ;0004
inc word ptr (bp-81 ;i
inc word ptr (bp-Ooh) ;j
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push dx
rnov dI,'
soy ah, 2
int 21h
soy dl,'
Ioy ah, 2
int 21h
POP dx

sub word ptr [bp-8],iOh ;i,00i0
mov word ptr [bp-OchJ,o ;

;do ascii
d0113: moy bx,(bp-8] ;

soy siibp+4) ;buf
push dx
snoy di,(bx+sil) ;buffi)
emp dl,'

jb dol3f
cbmp dl,7fh
jb d0142

dOl3f: soy i,. ;002e

d0142:
soy ah,2
int 21h
POP d

inc word ptr (bp-8]. ;i
inc word ptr fbp-Och] ;j
cop word ptr (bp-Och],i0h ;0010
jb d0113
inc word ptr [bp-Oah) ;line

d0158: soy ax,(bp-4] ;lines
cop [bp-Oah],ax ;line
jnb d0163
jop d0073

d0163: cmp word ptr (bp-6],O ;rem
jnz d016c
jo-p d0272

dOi6c:
push dx
moy di,cr ;000d
soy ah,2
int 21h
soy di,if ;000a
soy ah,2
int 21h
Z"o di,'
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ic 21h
POP dx

soy ax,4 ;0008
push ax
soy ax,Cbp+6] ;adr
add ax,[bp-81 71

push ax
call prx
add sp,4 ;0004
push dx
soy dl,'
mov ah,2
int 21h
rnov dl,'
soy ah,2
int 21h
POP dx

soy word ptr [bp-Och],0 ;

imp short- dOlc3

d0198: test byte ptr (bp-Oc'hJ,3 ;
jnz dOla8
push dx
soy dl,'
soy ah,2
imt 21h
POP dx

IOla8: inov ax,2 ;0002
push ax
soy bx,(bp-S] ;
soy si,[bp+4] ;buf
Inov ahCbx+si] ;buf~i]
push ax
call prx
add sp#4 ;0004
inc word ptr (bp-8] ;i
inc word ptr [bp-Och) ;j

101c3: soy ax,(bp-6] ;rem
cap (bp-Qch),ax ;
jb 'd0198,
imp short dOlf4

10lcd: test byte ptr (bp-Och],3 ;j
jnz doldd
push dx
soy dl,'
soy ah,2
int 21h
POP dx
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soy all,2
int 21h
soy. dI,'.
soy ah, 2
iot 21h

'Pop dx

inc word ptr fbp-Ochl ;

dOIf 4: cap word ptr (bp-Och],10h ;0010
jb dO1~d
push dx
mnov dl,'
Mov ah,2
int 21h
nov d1,'I
nov ah,2
int 21h
POP dx

nov ax, [fbp-6] ;rem
sub (bp-8],ax ;
nov word ptr fbp-Och],O ;j

;do ascii
d0219: nov akdbp-6J ;rem

cap (bp-Och],ax ;
job d026c
nov bx,fbp-8] ;
inov si,(bp+41 ;buf
push dx
nov dl,(bx+si] ;buf[i]
cap d1,1'
jb d024d
cap dl,7fh
jb d0250

d024d: aov dl,'.' ;002e

d0250:,
nov ah,2
jot 21h
POP dx

inc word ptr (bp-8] ;i
inc word ptr (bp-Och) ;j
jmp short d0219

d025f:
push dx
nov d1,1.'
nov ah,2
int 21h
POP dx
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C: Cn; .... J pt .- , 1 
jb do-,:

J0272:
push dx
mov dl,cr ;O00d
Mov ah,2
int in
mov dl,!f ;O00a
nov ah,2
int 21h
pop dx

pop si
nov sp,bp
pop bp
ret

Imprt endp

prx - routine to print a hex value from binary data up to word length
INPUTS:

[bp+4) = binary data to convert
[bp+6] = number of bytes to print (I to 4)

prx proc near

push bp
mov bp,sp
mov bx,bp
sub bx,4 ;local space
mov sp,bx

push si
push dx
push cx
push ds
mov ax,ss ;make temp buf accessable
nov ds,ax
lea bx,[bp-4] ;temp buffer address
mov dx,(bp+4] ;data to cvrt
call wtoa
mov cx,[bp+6] ;char count to print
xor sisi

prxl:
mov dl,[bp+si-4) ;get a byte
nov ah,2
pt 21h ;print it
inc si
loop prxl

pop ds
pop cx
pop dx
POP si

mov spbp
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- - - - - - - - - - ------ -- - - - - - - - - - - - - - - - - - - - --_ -

'COjVERT WORD TO SCCI HEX
Calling sequence:

=ov dx,word ;word to convert
; row bx,offset out ;where to put output
; call wtoa

; ds:bx needs 4 bytes for result

wtoa proc near
push ax
push by
push cx
push dx
push si
=ov si,4 ;digits per word

wtoaOl:
roy al,d! ;get a digit
rov ci,4
shr dx,cl ;strip the digit
and al,Ofh ;keep low nibble
add al,090h
daa
adc al,040h
daa
dec si ;count the digit
rov (bx+si],al ;store the digit
jnz utoaOl
POP si
pop dx
pop cx
pop bx
pop ax
ret

wtoa endp

RCODE ENDS
END tstrx7 ;Ha
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